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THE ATLANTA EXPOSITION. 

At a meeting of the directors of the Exposition on 
November 7, it was announced that cash subscriptions 
had been made sufficient to cancel the accumulated 
indebtedness, putting the enterprise on a firm finan- 
cial footing, with gate receipts iucreasing largely 
every day. The attendance has thus far been satis- 
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factory, and the railroads centering in Atlanta are 
now running trains in double sections, which, it is 
expected, will bring a large increase of visitors. Chi- 
cago day and Manhattan day are being looked for- 
ward to as of exceptional importance in the matter 
of display and attendance. it being predicted that as 
many as 15,000 delegates from Chicago will be at 





Atlanta on the day set apart especially in honor of 
Chicago, 

In the accompanying views we illustrate some of the 
notable features of the Exposition, the view across 
Clara Meer showing a model Japanese village, exhib- 
iting the typical characteristics of this people. 

There is an apparent lightness or breeziness in 
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THE PHENIX WHEEL. 
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Japanese structure that piedieiles its general use in 
our severe climate, although it has a pictorial aspect 
that is pleasing in its variety. The large building 
overtopping the Japanese village is the Liberal Arts 
building, the Chime tower, Art buildingand New York 
State building being upon the terraced heights, while 
the large white edifice presents the Woman’s building 
from one of the many standpoints that reveal its beau- 
tiful proportions, The vole and boatin the lake are 
part of the paraphernalia of the Life Saving Service 
the upright mast representing the supposed 
of a stranded vessel. One of the is daily 
in a genuine exbibit of the 
means employed in this service. A line is shot over 
the yard, the buoy sent out from the 
shore, and finally the exhibitor simulating a distressed 
mariner brought safely 

The Government building is the most attractive and 
complete of all on the grounds, and in it are exhibits 
from nearly every department of the government —war, 
navy, interior, About one-sixth of the 
floor space is given to army siege and field guns, army 
rifles, military trappings, wagon trains, models of men 
ete. In a simi- 


exhibit, 
mast crew 


rescued from this mast 


breeches 1s 


to the shore. 
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treasury, etc. 
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and horses fully accoutered for service, 
lar space 
modern United States war vessels of large size in glass 
cases, including a full sized torpedo boat ready for ser- 
vice the various forme of guns and small arms 
used in the service, The 8 nithsonian Institution con- 
tributes a varied and educational display. The Light- 


house Board, Fisheries Commission and Signal Service | 
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contemplate building this work is invaluable, 
of any architectural publication in the world, 


Scientific American. 


ESTARLISHED 1845. 





MUNN & CO.. Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 


A. E, BEACH, 


AMERICAN. 


0. D. MUN 


TEKMS FOR THE SCIENTIFIC 


Une copy, one year, for the U. 8., Canada or Mexico 
One copy. six months, for the U. 8., © or Mexico 
One copy.one year,to any foreign country belonging to Postal! 

Remit by postal or express money order, or by bank draft or checs. 


MUNN & CO., 361 Broadway, corner of Frauklin Street, New Yor«. 


The Scientific American Supplement 
is a distinct paper from the SCLENTLFIC AMERICAN. THE SUPPLEMEN' 
is issued weekly. Every number contains [6 octavo pages, uniform tn size 
with SCLENTIF/C AMERICAN. Terms of subscription for SUPPLEMENT, 
year, for the U. 8., Canada or Mexico. $6.00 a year to cor 

countries belonging to the Postal Union. Single copies 10 cents. 

vy all newsdealers throughout the country. See prospectus, 
‘Combined Kates.—The ScIENTIFIC AMERIC ae and SUPPLEMENT 
will be sent for one year, to one address in U. - ada or Mexico, on 


receipt of seven dollars. To foreign countri es ‘within Postal Union 


Jollars and fifty cents a year. 


Ruilding Editien ef Scientific American. 
THE BUILDING EDITION OF THE SCIENTIFIC AMBKICAN is a large and 
illustrated periodical, issued monthly, containing floor p ans 
tecture. Each number 


ings, p eens 
ety. Ly 4 builders and who 
Has the largest circulation 


Single copies 2 cents. By mail, to any part of the United States, Canada 

or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year. 

‘ombined rate tor’ BUILDING EDITION with SCIENTIFIC AMERICAN, eo 
ress, $5.0) a year. To foreign Postal Union countries, 


and perspective views pertaining to modern aren 


buildings and architectura’ work in great vari 


ad ear. 
| Combined rate for BUILDING EDITION, 8 ¢ LENTIFIC AMERICAN and 4 bur- 
| PLEMENT, $9.00 a yuar. 


To foreign Postal Unior countries, $11.00 a year. 


Expert Edition of the scientific American, 


with which ts incorporated “LA AMERICA CIENT IFICA E INDUSTRIAL,” oF | 
Spanish edition of the ScTenTiric 


AMERICAN published = ——f a 


have many beautiful and interesting features, and in | form in size and typography with the © iatrated Ageneras. ae nie 
the t -eateri ec > ildi > ; ber contains abuut 30 pages, profusely illustra s the finest scien S| 
the southwestern corner of the building are tanks for | Pet contains abu casas eubiiohed.’ lt dee phe ge 
living fishes of manv species, West Indies, Mexico, Centra! and South America, Spain and § ish a | 
- . sessions—wherever the Spanish language is spoken THE Sc: eENTIFIC 


Tae L of the corner is utilized with a broad passage- 


way soa ranged that the only light coming into it 


AmertosN Export EpiTion has a | 
part of the world Single co 


uaranteed cireulation | in J. 
a year, post woe 


lished tn ta this 


e 
places throughout the worl 
ies 25 centa. 
Manufacturers and others who desire to secure foi 


commercial 


passes through the water in the tanks, thus giving per- beve 1 and handsomely displayed ann ouncements pul 
‘ . : ‘ . on at a very moderate cost. N)} shers, 
fect Hlumination of the fish. One side of the L is de- : 361 Broadway, New York. 


voted to salt water and the inhabitants thereof, while 
the fresh water fish are in the tanks on the opposite 
side. This portion of the building is always crowded 
with visitors, and great credit is due the commission 
for the taste displayed in its arrangement. The por- 
tion devoted to the Agricultural and Treasury depart- 
Every variety of 
government note, bond, postage stamp, vignettes, por- 
and a stamp is in operation | 
and coin. 


ments is also exceedingly interesting. 





traits, is shown, 
producing medals 

I'he Forestry building, with a floor space of 3.000 | 
square feet, is unique in construction, in that the tim- 
ber on its exterior surface and the interior supporting 
timbers are not denuded of their bark, thereby giving 


to this building the appearance of being a colossal rus- | 


ete., 
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valued stones for jewels and ornamentation. An octa- 
gonal turret rising from the center breaks up the 
straight lines o walls. Projecting porches on 
the ends and sides also materially assist in destroying 
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a monotonous flatness to the elevation. 

The Phenix wheel, whose larger prototype proved 
o, is also a good drawing card 
for visitors Atlanta. The wheel is rotated bya 
huge sprocket chain engaging with the sprockets upon 
one of the circo’ar rims, the chain being driven by a 
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Looking toward the Government building from the 
plaza, the most prominent feature, as represented in | 
is the “Chime” tower, as it iscalled. | 
lt is located upon one of the terraces that surround the | 
grounds of the Exposition, and contains a chime of | 
«wk. Back of this tower is | 
Government building, and upon the left | 
is seen a portion of the Art building. 
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J.-R Roosevelt, seeretary to the United States 
has presented to Lord Rayleigh and Prof. 
Rameny the check of the embassy for $10,000, being 
Hodgkin prize awarded by the Smithsonian In- 
stitution of Washington for their discovery of new 
properties in the atmosphere. The recipients of the 
prize have written a letter of thanks to the Smithso 
nian Institation 
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THOMAS ©. ROCHE. 

Another practical worker in photography has passed 
away. We refer, with regret, to the death of Thomas 
©. Roche, on October 22 last, 68 years old, following 
jast a year after the decease of Charles Ehrmann. 

Mr. Roche, we are informed, began the practice of 
photography in 1858 as an amateur photographer, 
practically when the wet ane process began to be ex- 
tensively used, 

In 1860 he brought into use aniline dyes for photo- 
graphic purposes, for tinting albumen paper and the 
coloring ot photographie prints. In 1862 he was in- 
0 | duced to become a professional photographer and be- 
came associated with E. & H. T. Anthony & Company 
of this city, one of the vldest photographic manu- 
facturers, whom he served for the past thirty-three 
years as their expert in photographie matters. At 
the time stereoscopic pictures were the fashion he did 
ap immense amount of work, making stereo negatives 
of Centra! Park, and, under the protection of General 
Meigs, numerous pictures of battle grounds of the 
civil war. 

In 1877 he was awarded a silver medal for the best 
carbon transparencies, and received a similar award 
the following year. About this time he suggested an 
important improvement in collotype printing which is 
now being used commercially. 1t is said in 1879 he 
produced the first specimen of gelatino-bromide paper 
made in the United States, for which he was after- 
ward in 1881 awarded a patent. He also invented an 
improvement in gelatine dry plates by which the gela- 
| tine was so hardened during the manufacture of the 

| plates that it would not dissolve out afterward in hot 
or warm water. The plates were specially useful in 
‘hot climates and he gave them the name of * tropical 
lates.” He was very successful in the making of 
collodio-bromide emulsions and in preparing dry plates 
witb the same, while later he learned to manipulate 
N| the gelatine dry plate perfectly. He was familiar with 
| many different processes, was fond of experimenting 
in several directions and always willing to aid and help 
| amateurs and others out of difficulties in photographic 
manipulation. 

He was generally quick and alert in grasping the 
salient points of photographic problems and was con- 
sidered a rapid operator. For several years he was an 
active member of the Operator Photographers’ Associa- 
tion. One of his last demonstrations before a photo- 
graphie society was on the primuline process before 
the Society of Amateur Photographers of this city. 
We learn that one of his sons is engaged by the New 
York Herald as chief of the photographie department 
in that newspaper office, a fitting continuation of 
the usefulness of the father. His loss will be greatly 
felt by many of the old and many of the new photo- 
graphers and in a greater degree by the firm in whose 
service he has been so long. 
| —_—— 2 © ae -:—O:t=—‘— 

THE PERMANENCE OF MODERN BUILDINGS AND 

| PUBLIC WORKS. 

| If history is to repeat itself in telling the story of 
the great civilized nations that dominate the world to- 
day, there is an age coming when the Anglo-Saxon 
race in both hemispheres will be known only by the 
monuments of its skill and labors that may happen to 
survive it. 

The kingdoms of Assyria, of 4,000 years ago, speak 
to us from the sculptured wails of Nineveh. 

Thebes, the Sphinx and the towering mass of the 
Pyramids are eloquent witnesses of the skill, resource- 
| fulness, and undoubted wisdom of the ancient Egyp- 
| tians. 

The Parthenon, at Athens, and a thousand sculp- 
tured fragments strewn thickly over its classic soil, 
will preserve for ages to come the record of Grecian 
art. 
| The colonizing Roman has left enduring monuments 
| of his taste and skill, both as architect and engineer, 
and the highways that he constructed are to-day, in 
many cases, the main thoroughfares of the countries 
through which he originally built them. 

The question of the comparative durability of our 
Nineteenth Century engineering and architectural 
| works is an interesting one, 

We will assume—although we see nothing to indi- 
eate the fact—that the tide of Western civilization has 
reached its high water mark, and that in the splendid 

















Bf pert ons in the arts and sciences, which have 


marked the closing years of the Nineteenth Century, 
the Western races have reached the zenith of their 
|powers. We will assume for the sake of argument 
that from this time on a decline shall set in which 
shall ultimately lead to a decrepitude and decay as 
complete as that of the races of Assyria and Egypt, 
| Greece and Rowe—and at the same time ask the ques- 
|tion: How many of our great public works will be 
teri | left standing upon the earth forty centuries hence, to 
bear witness to our Nineteenth Century knowledge 
and skill ? 

Are there in New York, London or Paris buildings 
hat will stand for forty centuries the buffeting of 
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wind and weather as those stately edifices by the 
Euphrates and Nile have stood? Probably not; nor 
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is the fact any reflection upon the work of the modern 
builder. It is merely a result of the more artistic 
modern taste, which expresses itself in a style of archi- 
tecture that is at once more picturesque and less dura- 
ble than the gloomy temples and palaces of the an- 
cient builders. 

This is the age of steel and iron, materials for con- 
struction of which the ancient races appear to have 
known very little. As compared with stone, they are 
less durable. Left to itself,an iron or steel structure 
will, in time, corrode and disappear. Unless the 
skeleton frames of our modern lofty buildings be care- 
fully built in and protected from oxidation, it is cer- 
tain that their life will be limited; for, should the 
steel work ever be caten away by rust, there will be 
no strength in the lower walls adequate to carrying 
the great superimposed load of the upper stories. 
This, of course, is not an immediate contingency ; 
but in reckoning the life of buildings—as we are now 
doing—by centuries, it is an element of decay that 
may ultimately be responsible for their collapse. 

Of the great steel and iron structures, such as the 
Brooklyn and the Forth bridges, it may safely be said 
that their life will be contemporaneous with their care- 
ful maintenance and repair. The theory of the crys- 
tallization of steel under continued stress is now pretty 
well exploded ; and it is generally conceded that if a 
steel structure, such as the Brvoklyn bridge, which is 
subject only to static strains, be carefully protected by 
painting, its life may be indefinitely prolonged. Left 
to itself, however, as the works of the ancients have 
been left, the rust eating through the cables would al- 
timately bring the whole structure into the river, leav- 
ing the granite towers as an indestructible monument 
to mark where the bridge once steod. 

The great systems of waterworks, both for muni- 
cipal supply and for irrigation, will provide many 
lasting monuments to the energy and skill of the 
nineteenth century. Nothing constructed in Egypt or 
Assyria was wore durable than is the masonry of the 
great dam of the Croton waterworks. 

In constructing our vast system of railroads we have 
written our bistory in monumental lines of rock and 
earth, that will probably last as long as this globe 
turns upon its axis. Should some glacial] period return 
and grind these embankments and cuttings out of ex- 
istence, there would yet remain the great tunnels, to 
show with what unconquerable energy we pushed our 
way even through the heart of the hills themselves. 


ee 
Autumnal Tints, 


Now that the shortening days and lengthening 
nights are gradually inducing that wintry sleep of 
vegetation prior to which a large percentage of trees 
and shrubs and lesser growths throw off entirely their 
leafy garb, we find these unobtrusive green leaves 
rivaling the brightest blossoms of the summer in the 
briliiant tints they assume. Curiously enough, too, in 
most cases the alteration of the sap, as its vital flow is 


first slowly checked and then stopped altogether, leads | which ran hot all the time and compelled stoppages 


to the assumption of a gamut of tints embracing the 
brightest complementary colors of the normal hue of 
green. In one and the same leaf we start with the 
pale green of the opening buds in spring, the ripe, dark 
viridity of the late summer, and now, at the first keen 
frost, it first turns pale and sallow, and then blushes 
vividly, changing into glowing scarlet as it falls flut- 
tering to the ground. Here, in the succeeding stages 
of decay, the scarlet deepens and sobers down into 
warm russets and browns prior to merging into the 
dusky tints of Mother Earth herself. The subtile 
changes which lead to this wonderful display of color 
are extremely interesting when considered in relation 
to the laws of color generally. Every tint, as is well 
known, has its own particular number of vibrations of 
the rays of light which produce it, precisely as every 
tone in sound or music has its special number of aerial 
vibrations, which cannot be altered without altering 
the pitch. Hence, in the leaf, during its period of vi- 
tality, itis endowed with a capacity for absorbing all 
the tints but the green, which it rejects and reflects, 
and by virtue of which we term it of that color. So 
soon, however, as its vitality declines a change sets in, 
and as it wanes the light is gradually decomposed in a 
different degree, and correspondingly divers hues are 
reflected in the process. If we observe the colors of 
the rainbow or spectrum, we shall invariably find a 
certain order maintained ; beginning with violet, the 
tints gradually merge into indigo, and thence into 
blue and green. Then, starting from this completed 
half, we tind precisely the same successional order as 
we observe in decaying leaves, viz., the pale greens, 
yellows, orange, and reds, which render our autumnal 
landscapes so brilliant as to defy the palette of the 
painter to reproduce them. This richness of coloring is 
a feature which werits full recognition in the choice of 
trees and climbers especially. A wall covered with 
Ampelopsis Veitchi, for instance, is intensely beautifal 
for several weeks before the foliage actually drops, 
the varying degrees of exposure to sun or frost bring- 
ing out the colors irregularly, and thus adding the ad- 
ditional charm of contrast, since all the hues from 








green to scarlet will be presented in a single coup 
d@’@il.—The Gardeners’ Magazine. 


Electric Boad Carriages. 

M. Rechniewski contributes to L’Electricien an ac- 
count of the vehicle built by M. Jeanteaud, which ran 
the Paris-Bordeaux race without serious accident. He 
says that electricity propelled carriages are, neverthe- 
less, yet only in their experimental stage. From the 
driver’s point of view the electric carriage has the most 
convenient and manageable motor and leaves nothing 
to be desired on this count. Its most inconvenient 
feature is that it is necessary to seek a charging sta- 
tion after running a certain course for the purpose of 
being recharged or of a change of cells, an inconveni- 
ence less serious for certain services than for others, 
as, for instance, when a carriage runs between certain 
fixed points or stations. The first item to be consid- 
ered is the distance that can be run on one charge; 
the second item is the possible ruuning speed. Among 
the many accumulators tried up to date for road ve- 
hicles, those of the Fulmen type have given best re- 
sults, and the arguments of the article are based on | 
the figures obtained therewith. The batteries used | 
on the Paris-Bordeaux route weighed complete 850 
kg. (1,875 Ib.), and had $8 elements of C 21 type di-| 
vided into a dozen boxes of 8 or 4 elements each. 
Each element had 15 kg. of electrodes and a capacity 
of 300 ampere hours at the ordinary rate of discharge | 
of 10 hours. At a discharge of 70 amperes, nearly 5 
per kilogramme of plates, the capacity of the battery 
would be still 210 ampere hours. Unfortunately, the 
mean power at the 10 hours’ duration of discharge is 
fixed a trifle low, and the length of the road between 
charging stations is thus very important. As the 
electrical carriage bears its own battery, and this is 
limited in its storing power, the question of weight 
and efficiency are of special importance, and it is de- 
sirable to reduce weight to a minimum. 

The vehicle of M. Jeanteaud at present holds the 
record for speed and distance among its electrical 
competitors. Itis a plain vehicle with no offensive 
pretense in the shape of a dummy animal in front; it 
has two parallel seats, each of two places, and a back 
to back seat at the rearand provided in front witha 
circular splash guard carrying a triple bullseye lamp. 
The accumulators are placed beneath the rear seats. 











It was only in March, three months before the race, 
that the construction of the carriage with its motor 
and battery was commenced, and only one trial was 
made prior to the race of June 6; and except for the 
heating of the one axle, no part of the vehicle or of its 
machinery called for the slightest repair during the 
run of 600 kilometers, as is proved by its return to the 
exhibition after the journey. 

Messrs. Jeanteaud et Brault aimed less at the prize 
than at demonstrating that electricity has entered the 
practical stage in road traction, and we cap only re- 
gret that the unfortunate accident to the axle should 
have prevented the vehicle from showing what would 
surely have been even a much better record. At the 
same time, the weight of over three tons shuuld be 
kept in wind as something to be, if possible, reduced, 
as it is a great bar to the success of accumulator pro- 
pelled carriages for general work. 

A Fiberloid Explosivca. 

The city of Newburyport, Mass., was startled about 
10 A. M., October 28. by the explosion of what are 
known as the Fiberloid Works, by which many were 
wounded and several lives were lost. The facts are as 
follows: Last May the Fiberloid Company started 
operations as successors to the Lithoid Company for 
the manufacture of collars and cuffs. Fiberloid, which 
is merely a trade name, is nearly identical with ceilu- 
loid, being a hard elastic substance made by subject- 





‘ing gun cotton or pyroxylin with camphor and other 


substances to a hydraulic pressure of 4,000 pounds to 
the square inch. This compound is very inflammable 
and highly explosive, and a former explosion took 
place in the same place, only with another company, 
June 14, 1890. Hence the utuiost caution has been ob- 
served. 

There are eleven buildings in all, employing a ban- 
dred hands. One object in having so many small 
buildings is to limit the results of accidents. The dry 
bouse is where the recent catastrophe took place. This 
is a room where the pyroxylin is dried after being 
washed to free it from acid. The lot on hand had been 
washed with especial care. The point of ignition is 
known to be about 385 deg. Fahr.,and a man who 
was in the dry house four minutes before the explosion 
noted the temperature as being only 100 deg. Fahr. 
The man in charge was accustomed to ase wooden 





The wheels are of hickory, 1 meter diameter in front 
and 1°40 meter behind, and they carry respectively 
1,200 and 2,000 kilos., or a total of 3,200 kilos., or fully 3) 
tons. 

The front end is supported by two bow springs set 
transversely one above the other and coupled back 


scoops for shoveling the cotton; and he aiso wore 
tennis shoes with rubber soles so as to prevent friction 
from shoe nails. In short, every known precaution 
was taken; and yet there was this explosion that 
killed McManus, the man in charge of the dry roor. 
William Giles, foreman, bad just left the dry room 


and back, so giving the effect of a central support to| before the explosion occurred, and thus escaped un- 


the body of the carriage and halving the effect of a 
stone or lump under either wheel, as well as giving a 
very elastic suspension and easy running. The body 
of the vehicle is entirely of steel. The axles have) 
bearings of 45 and 55 millimeters at the front and rear; | 
on the day of the race an accident bent the rear axle, 


continually for cooling and oiling, and when examined 
at the journey’s end, the axle box was proved to have 
seized badly, and to this common accident the delay 
of the electrical carriage was entirely due. There isa 
brake on the wheel tires actuated by a pedal and 
another brake worked by wheels at each end of the 
seat for use in case the driving chain broke upon an 
incline, the two brakes giving absolute security in the 
working of the machine. 

The mechanical arrangement consists of a shaft 
carrying differential gear driving the wheels by two 
chains, the gearing permitting speeds of 12 and 2% kil- 
ometers per hour at the ordinary speed of the motor— 
74¢ and 15 miles. 

The motor built by the Société Postel Vinay has 
given excellent results, both on a brake test and over 
the course of 600 kilometers (375 miles), which it ran 
without a failure, and so takes a position in advance 
of anything yet tried. Its efficiency was over 90 per 
cent when working at a voltage of 70, and nearly 7 
horse power with 70 amperes. This is necessary for 
the traction at the rate of 24 kilometers. The weight 
of the motor is 225 kilos., and it develops 14 or 15 horse 
power when surmounting hills without beating or 
sparking, and it acts as a dynamo or brake in descend- 
ing hills to the extent of 80 amperes. Though too lit- 
tle to be taken into account, it is enough to secure ex- 
cellent regulation in descending hills. The intended 
output of 70 amperes has frequently been doubled, 
and even 200 have been drawn for an appreciable time | 
without lowering of the voltage. In spite of such | 
enormous outputs, of frequent journeys by rail of | 
some of the batteries returned to Paris to recharge, | 
and sent on again to Bordeaux, of hasty transship- | 
ment and frequent operations by unaccustomed 
hands, and of shaking on the road, these batteries 
have behaved well and kept their charge. Each bat- 
tery of 850 kilos. served for a run of 40 to 70 kilometers, 
according to the nature and profile of the route. Ten 
minutes served to change them at the stations, and 
the reconnection is automatic by means of springs and 
metal plates. 











injured. He testifies that the temperature bad been 
noticed by him as being only 100 deg. Fahr,., whereas 
the cotton does not ignite below 385 deg. 

William H. Poor was in the mixing room ; was badly 
burned, but is expected to recover. His statement is 
that the explosion in the dry room burst a hole through 
the wall into the mixing room, where it ignited the 
nitrated cotton and the alcohol. He thinks McManus 
was dragging a paper barrel of cotton across the floor 
and that the friction ignited the cotton dust scattered 
on the floor. The shock from the explosion was felt 
all over the city of Newburyport, breaking many 
windows, throwing down objects from shelves and 
doing other damage. 


++ 
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Gambier, 

The following paragraph is a part of a speech deliv- 
ered by the Marquis of Ripon, K.G., late secretary of 
state for the colonies of Great Britain, at the anniver- 
sary dinner of the Linnean Society. It is a good thing 
to be honest enough to acknowledge ignorance, but 
how asecretary of state for the colonies could have es 
caped hearing something of gambier is a mystery. 

*“*T had a curious proof the other day of the way in 
which plants of great value may be but little known 
to those who do not cultivate science, or are not en- 
gaged in those industries in which these plants are 
employed. I received a deputation from Leeds, 
Though most of you probably think only of Leeds as 
an important place for the production of cloth, yet 
there is a great leather trade in Leeds besides, and 
this deputation of leading men came to me to do what 
I could to help to increase the production of gambier. 
They told me they could not get on without it; that 
it was absolutely essential to their industry, and tbat 
it came shipped to them from Singapore. I believe 
the largest quantity is not grown in Singapore, but 
comes from the native states beyond. iam bound to 
say that until I had received this deputation, I had 
never heard of gambier. I knew nothing about it.” 

The interest of this paragraph lies not in the igno- 
rance of the official, but in the information it gives of 
the growing scarcity of gambier. If that deputation 
of citizens of Leeds should turn to the United States, 
they would learn that we have a substance here called 
canaigre, prepared from the routs of Rumex hymeno- 
sepalus, that will sooner or later displace gambier, 
which is of uncertain origin, uncertain quality and un- 
certain effect. 
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AN IMPROVED VINE CUTTER. 

The illustration represents a machine adapted tocut 
off parts of any creeping vine or for trimming or cut- 
ting off runners, and it may be carried close to the 
plant to cut off desired portions without injuring what 


is left, the cutters being aleo readily adjustable and | 


easily accessible for sharpening or cleaning. The im- 
provement has been patented by Hammond J. Evans, 
of Hampton, New At the for- 
ward end of the machine is a sickle bar finger adapted 
to travel on the ground. and the body and finger bar 
are made in two sections divided longitudinally, there 


Brunswick, Canada. 


being in the rear portion of the finger bar and forward 
portion of the body a longitudinal opening where the 
cutters are located, as shown In the sectional view. 
The ground wheel at the left hand side of the machine 





EVANS VINE CUTTER. 


has an internal gear and is fast on the axle, the op- 


posing wheel being removable, while meshing with 
the internal gear is a pinion on a shaft carrying a stel- 
lated cutter wheel. whose teeth are sharpened on a 
bevel to meet the cutting edge of a cutter adjustably 
secared in the left hand wall of the longitudinal open- 
ing, the upper edge of the catter being flush with the | 
upper surface of the finger bar of the machine. The 


stationary cutter may be adjusted or removed as de- | 


sired, and in case the vines might be damaged by | 
the passage of the machine in its ordinary shape, the 
removable wheel may be taken off, bringing the cut- 
ters near the trunk and precluding the possibility of 
injuring the standing portion of the vine. 
- 2 
AN APPARATUS FOR UNLOADING CARS, 
The illustration represents an apparatus designed to 
facilitate the unloading of coal, grain or other mate- 
rial from cars, scraping the load into a chute whence it 
The improve- 


may be conveyed to the desired point. 
ment has been patented by George T. Dixon, of South 
Butte, Montana, ar 
may also be addressed to Alexander Jamieson, Butte, 
Montana. In standards adjacent to the track is jour-| 
naled a shaft projecting 
dram, a driving shaft operated by a hand crank being | 
the Uprights 
have pivoted horizontal arms extending over the track 
‘h of the arms isa sliding sleeve 
earrying two pulleys. A 
g arms under the three pulleys, and a 


is carried down trom one of the end pul- 


rd communications relative thereto 


earrying three pulleys and a 


journaled lower down in standards. 


near by, and on ea 


shifting lever is connected 


with two shiftin 
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DIXON'S SCRAPER FOR UNLOADING CARS, 


leys to the driving shaft, while the other end pulley is 
connected with the 
th that 


these belte t 


lriving shaft by a crossed belt, in 
the ehifting lever will take either of 
engagement with the center pulley, 

the shaft, the end puileys rotating 
loosely thereon. The shaft may thus be driven in oppos 
ite directions by the shifting of the belts. A cable from 
the front end of the shifting lever is passed over one of 
they n one of the horizontal arms over the track, 
thence over the track and around a pulley on the bori- 
zontal arm at the other end of the ear, and back to en- 
gagement with the shifting lever,there being two blocks 


mile way 
Pan 


which is fixed or 


ulleys « 





ler checks on the straight stretch of the cable over the 
track. Another cable is wound around the drum, ex- 
|tending thence overa pulley on one of the uprights 
‘and around a pulley on one of the horizontal arms 
over the track, from which it extends to a connection 
| with one end of the scraper, while attached to the 
‘other end of the seraper is another cable extending to 
and being wound around the drum in an opposite 
| direction, the latter cable passing around a pulley on 
the opposite horizontal arm. The scraper is of metal, 
nearly U shaped in cross section, and at its rear end is 
pivoted a gate limited in its rearward move- 
ment by a pin as shown inthe small view. 
The car to be unloaded having been placed in 
| proper position beneath the scraper, and the 
power shaft set in motion, the seraper is alter- 
nately carried forward and rearward, through 
and over the material to be unloaded, the 
checks or blocks on the straight stretch of 
|eable automatically moving the shifting lever 
|to cause the drum to be rotated in one diree- 
tion or the other to move the scraper backward 
and forward, and the scraper filling itself and 
drawing the material toward the open end of 
the car in each forward movement. 
SS SS EE 
A BRailway Through the Sea, 

It is stated that Mr. Magnus Volk hopes to 
open his railway from Brighton to Rotting- 
dean next Easter. The length is about four 
miles, and the lines are laid on the sea beach 
near tolow water mark, so that they are sub- 
werged for the greater part of the twenty-four 
(hours. There are four lines cf rails, laid in two 
| pairs, the width of gage between the outer rails being 

18 feet. Each pair of rails is supported by concrete 





blocks mortised to the rock below, the steepest gra- | 
dient being 1 in 300, and the sharpest curve half a/| 


mile radius. The car, which was designed by Mr. St. 
George Moore, of 17 Victoria Street, Westminster, who 
acts as engineer forthe company jointly with Mr. Volk, 
is being built by the Gloucester Wagon Company. Each 
of the four main supports is a 12 inch steel tube, 
mounted on a four-wheel bogie. The leading bogies 
will be driven by vertical shafts inside the steel tubes. 
The deck of the car is 23 feet above the rails, and well 
out of reach of the waves. The deck will measure 46 
feet by 22 feet, and will carry a saloon 25 feet by 18 
feet. It was at first intended to drive by current obtain- 
ed from accuwulators, but the plan has since been al- 
tered to the trolley system. It is desired to erect poles 
on the shore to carry an overhead wire. The Crown 
has given its consent totheir erection, and an applica- 
tion for a similar concession has been made to the 
Brighton Corporation, who own a short length of fore- 
shore. The estimated cost was $125.000, and will not 
be much exceeded. 
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AN AUTOMATIC LETTER COPIER. 


To copy letters on single sheets, enabling a copy to 
be attached toand filed away with the letter answered, 
the compact and simple machine shown in the illustra- 
tion is brought out by the Anderson Copying Machine 
Company, of No, 41 Leonard Street, New York. The 
copying paper is carried on a roll, from which it is 
drawn forward beneath a 
spring-pressed copying cylin- 
der by simply turning a 
erank, the paper, just before 
it reaches the copying cylin- 
der, passing over moistened 
wicks on transverse rods. 
These wicks, as shown in 
the small sectional view, are 
formed of a piece of felt 
whose body portion lies ina 
pan of water beneath, ard 
whose ends are lapped 
around the nickel plated 
transverse rods. A movable 
tension rod is used in front 
of the wicks, under which the 
paper passes, to hold the 
paper close to them, so it 
will pass evenly over the 
wicks and be thoroughly 
woistened. To copy a letter, 
the crank is turned until the 
indicator on the drum and 
the arm indicator are at the 
same point, when the letter is laid. written side down, 
}on the paper, and the crank is turned until the letter 
and copying paper is passed around the eylinder, 
when both letter and copy may be released and taken 
off by running a rotary cutter through a shallow trans- 
verse slot in the cylinder. If desired, a number of 
|letters may thus be copied on a continuous strip 
| before cutting off, twenty letters requiring no more 
cutting than one. It is said that one hundred letters 
may thus be copied in five minutes, and the machine 
always gives a good copy, whether in the hands of a 
beginner or an expert. 
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EMANUELSON'’S GALVANIZING 


A GALVANIZING AND TEMPERING TANK. 

For dipping metal in a liquid bath, as required in 
| setting and cooling tires, tempering steel, galvanizing 
| articles, ete., the improvement shown in the illustra- 
ition bas been devised and patented by Charles A. 
Emanuelson, of Wilmington, Ill It consists of a 
liquid-containing tank in which are inclined track- 
ways, on which travel wheels supporting a platform 
carrying the articles to be immersed. In the bottom 
of the tank is a horizontal framework of mortised tim- 
bers, removably held in place by means of latches, 











AND TEMPERING TANK. 


land at the ends of the timbers are vertical brackets 
having at their upper ends inclined plates to which 
are secured the upper ends of the trackways, of which 
there are four, formed of sheet metal, inclined and 
eurved downwardly in spiral form, The supporting 
platform for the articles to be dipped is formed of 
|another similar horizontal framework, there being 
| mounted adjacent to the end of each pair of timbers a 
| shaft carrying rollers adapted to travel upon the 
‘tracks, while arms secured to the beams have bent 
fingers or tongues engaging the under sides of the 
;trackways. The cover plate of the platform is of sheet 
|}metal, with a central circular opening and a slot at 
one side wherein is arranged an adjustable slide block 
and pivoted lever, to be manipulated by hand, and 
having a clamping surface to engage the article to be 
held on the platform. To hold the platform raised, 
there are on the outer sides of the tank springs having 
at their free ends fingers which extend through into 
engagement with the timbers of the platform frame, 
the withdrawal of the fingers releasing the platform to 
permit it to move toits lowermost position, the plat- 
form having at its opposite sides chains for raising and 
lowering it. 

For use as a galvanizing bath, the wooden timbers 
may be replaced by suitable metal braces and various 
other minor changes may be made to adapt the im- 
provement to different uses. 


— 
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Magnetism of Asbestos, 
Faraday placed asbestos in the list of weak mag- 





netic bodies, but recent observers have discovered that 
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ANDERSON’S AUTOMATIC LETTER COPIER. 


certain varieties of this mineral are strongly magnetic. 
Swinton, in the Electrical Review, has called attention 
to this property of asbestos, and Bleekrode shows that 
agray variety exhibits strong magnetism even in com- 
paratively weak magnetic fields. He points out that 
this substance should not be used as an insulating ma- 
terial in magnetic instruments. —Ann. der Physik und 
Chemie. 
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WHEN water freezes it expands with a force which 
Trautwine estimates at not less than 30,000 Ib. to the 
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square inch, 
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A NOVEL CUTTING OFF MACHINE, 


vesicle filled with a reddish liquid designed as food 


Thisis a band cut-off saw manufactured by Butter-|for the larve. Each female lays twenty eggs, which 
worth & Lowe, of Grand Rapids, Mich., who have im-| become larve and perfect insects and escape from the 
proved on the construction and details, making the] resinous stratum. 


entire frame of iron and steel, and giving especial care 


to the counterbalancing and to reducing 
the friction to a minimum. The back- 
bone of the machine, as well as the posts 
that carry the guide rollers, are of steel 
tubing; the yoke that carries the back- 
bone issupported on trunnions that are 
east solid with the base. The saw is 
maintained at a uniform tension by an 
adjustable coil spring, another sensitive 
adjustment controlling the position of 
the saw on the out end wheel. The guide 
rollers (between which the saw blade 
runs) can be adjusted to line the saw as 
desired, also to keep the saw teeth a 
proper distance from the edge of the 
rollers. Other adjustments also permit the 
use of saws two or even three feet shorter 
than commonly used on the machine. 
The frame is accurately balanced, and 
the use of a compensating sheave allows 
the saw and frame to be worked up or 
down at one point with the same force 
that isrequired at any other point. This 
force is yery little, as the rope sheaves are 
fitted with roller bearings. The machine 
does not require a strong or special 
foundation, but can be bolted to the 
floor of the building. The log does not 
need dogging or holding while being cut. 
The machine can be operated entirely 
by hand, requires no friction or other 
mechanical hoists to raise the saw 
and has positive adjustments at all 
points. 

For wood pulp work it is especially 
adapted, as the cut leaves the sawed ends 
smooth and clean, the saw teeth travel- 
ing in straight and parallel lines and in 
only one direction. In using the ordinary 
circular cut-off devices, or coarse tooth 
drag saws, small flakes of sawdust loosen 
in grinding and work into the pulp. The 
violent jarring of ordinary drag saws is 
obviated by the use of this machine, 
which works smoothly and rapidly. The 
machines are at present made to carry 
wheels 28, 36, and 48 inches diameter, the 
size of wheels limiting the machine to about that 
diameter of log. 
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THE LAC INDUSTRY. 

Lac, improperly called “gum lac,” is produced in 
two very different ways: (1) through the puncture of 
various plants by certain insects (such as the lac of 
India, Persia and Madagascar), and (2) by an incision 
made in certain resinous trees (such as the lac of China 
and Japan). 

Lac of India.—The Indian lac is collected from trees 
of very different genera—sacred fig, banyan, jujube, 
acacia, croton, ete. It forms under the influence of 
the sting of a hemipterous insect, the Carteria lacca 
or Coceus lacca. It is a gall insect of the cochineal 
kind, resembling a red louse, which, at the time of 
oviposition, fixes itself in great numbers upon the 
young branches of the above-named plants. These 
insects secrete a resinous and waxy substance which 
solidifies, in imprisoning the insects, and forms a thick 
crust that covers the epidermis of the branch attack- 
ed. The oviposition is effected during this transfor- 
wation. The female dies, and her body becomes a 
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Fig. 3-METHOD OF WASHING LAC, 








The collecting of the lac is done by gathering the 








A NOVEL CUTTING OFF MACHINE, 


branches upon which it is found before the transfor- 
mation of the larve into perfect insects. The lac is 
delivered to commerce in sticks, grains, scales and 
threads. ‘‘Stick lac” is the natural product. This 
lac still adheres to the branch upon which it was pro- 
duced, 

**Seed lac” is merely 'the preceding broken into 
fragments and separated from the branch. Some- 
times it consists of pieces that have fallen from the 








branch and been carefully collected. ‘‘ Shellac” re- 
sults from the fusion of the first. It is prepared as 




















Fig.g1._TOOLS AND APPARATUS USED IN THE 
WORKING OF LAC, 


Rounded knives. 2. Knives. 3. Bamboo tube. 4. Bucket for lac. 
5. Rounded knife. 
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Fig. 4 PURIFICATION OF LAC. 














follows: The stick lac is broken in order to free it 
from the impurities that it contains (fragments of 
bark, wood, ete.) It is then put into tubs of water, in 
which the Indians bray it with their feet in order to 
wash it well. The water is renewed until it finally 
comes off clear (Fig. 3). The washed lac 
is then boiled with alkaline water in 
order to dissolve the color that it con- 
tains. The softened and melted resin 
rises to the surface of the bath, while 
the color, called “lac dye,” is collected 
by decantation and is used for dyeing 
morocco leather and cashmere wools. 
The lac in paste is put into a jong and 
narrow cotton bag that twe Indians bold 
by the ends and twist in exposing it toa 
quick fire burning in an open grate (Fig. 
4). The lac passes through the fabric 
and falls into a wooden trough, from 
which it is ladled by an Indian and 
poured in the form of a thin stratum over 
copper cylinders. Before the lac is com- 
pletely dry, it is broken into irregular 
scales that are submitted to a moderate 
pressure. These scales are very thin, 
transparent, brittle, and of a golden re- 
flection. Lac in threads is merely lac 
drawn out while itis melted to a pasty 
consistence. In commerce there are dis- 
tinguished brown, red and yellow lac. 
The difference between these is due 
merely to their degree of coloration by 
the alkaline liquor, as we have just said. 

In order to obtain white lac, it is neces- 
sary to have recourse to a chemical treat- 
ment by alkalies and te bleaching by 
pure alkaline hypochlorites, to which are 
added weak acids or oxygenated water. 

The origin of Guatemala lac is identical 
with that of the lac of the Indies. The 
Madagasear lac is produced by the Gas- 
eardia Madagascariensis, which lives upon 
a tree of the order Laurace», Thia lac 
is in spherical or ovoid masses (Fig. 2) 
traversed by a branch in the direction 
of the longer axis. The size of these 
reaches that of a pigeon’s egg. The 
color of this lac is a gravish yellow. Its 
composition is similar to that of the In- 
dian lac. 

The Lac of China and Japan.-—The lac 
of China and Japan is produced by in- 
cisions made in the trunk of the lac tree or varnish 
sumac (Rhus vernicifera), called ‘‘wrushi” by the 
Japanese. This tree is reproduced either by seeds or 
euttings. It does not yield lac until it is eight or ten 
years old. The collecting is done as follows : 

At about 30 cm. from the ground, the upper part of 
the bark is scratched with a knife (Fig 1, No. 2) fer a 
width of 3 em. and a length of 6 With the instru- 
ment shown in No.1 of Fig. 1, incisions 12 mm. in 
width are made in a horizontal direction in the bark, 
other incisions are made with the point found on the 
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Fig. 5.—-PREPARATION OF COLOKED LACS, 


1. Bowl. 2. Mixing tool. 3. Method of operating. 4. Branch of sumarc, 
‘ showing incisious. 














Fig. 2.-MADAGASCAR LAC, 
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back of the knife. Four days after the incisions have 
been made, the lac begins to flow from the tree and is 
collected with a strip of wood and put into a bamboo 
tude (Fie 1, No. 3). After the lac has been removed 
from five or six trees, the collector returns to the first 
tree and makes an incision therein over the others, 
and so on with the remaining trees. It is necessary 
to remove the lace as soon as possible after it begins to 
flow, otherwise it would become brown, and even 
black in the air. 

A workman can tap two bundred treesin aday. A 
tree of a circumference of from 15 to 2 em. will vield 
from 90 to 95 grammes of varnish per season. Varnish 
of the first quality is collected from May to October. 
During the month of October the lac is of second 
quality. The varnish that comes from the branches 
is collected with a special knife (Fig. 1, No. 5). From 
the bamboo tubes the varnish is poured into a pail 
The lac is stored 
kilo- 


capable of holding 9 kilogrammes. 


in a similar vessel, bat of a capacity of 30 


grammes. 


When the tree ceases to yield varnish, the branches: 


are lopped off and cut into pieces one meter in length, 


which are tied up in packages. After these have been 


dried for three or four days in the sun, they are im-| 


mersed for five or six days in cold water, and are then 
incised with a knife in the form of a corkscrew. The 
juice that exudes is collected in a pail. This is lac of 
the third quality. The iac is preserved in a vessel 
which is hermetically closed. A hundred varieties of 
lac are known in China and Japan. Lac is mixed 
with iron or steel! filings to form a paint that is used | 
for covering wood and imitating slate. One variety of 
lac is prepared thas: Three hundred and seventy-five 
grammes of lac and 75 of oil are mixed and passed 
through cloth and 530 grammes of iron filings are added. 
Red lac is obtained by mixing lac with oil, vermilion 
and extract of Gardenia florida. 

Colored lacs are obtained by mixing colored powders 
with ordinary lac. Black lac is obtained by exposing 
ordinary lac to the sun in a wooden bow! (Fig. 5, No, | 
1), which is placed in an oblique position (Pig. 5, No. 3). 
Daring this time a workman stirs the lac with a spat-| 
ula in taking care to add a little iron filings to it el 

| 





Chinese lac is the product of the same tree (Fig. 5, No, 
*#. Lac is employed in the toy trade, marquetry, cab- 
inet making, ete.—La Nature. 
--+-e-o 
Engineering Tools at Pompeti. 


Under the title « 


A BUTTONHOLE MOISTENER. | through a variable nozzle controlled by an automatic 
The illustration represents a simple device adapted regulator, the latter maintaining a uniform speed on 
to moisten the starched and stiff surface around a but- 'the wheel, with a variation from full load down to 
tonhole, especially in collars and cuffs, to facilitate twenty-five per cent of the same—a great economy of 
battoning. It has been patented by Charles Miller, of | water. 
No. 239 Fourth Avenue, New York City. As shown in 
perspective and section, Figs. 1 and 2, the body of the 
device has a projecting wedge-like lip adapted to enter 
a buttonhole, and there are apertares in the front 
part of an adjacent portion adapted to hold a sponge 


——=- = 





Doctor of Machinory. 

Among the multitudinous trades and professions in 
New York there are many which are entirely unknown, 
even by name, to the general public. One of the least 
or other absorbent material, at the back of which is a| known and most interesting is that of the expert in 
spring-pressed perforated plate. An aperture in the | machinery. The work of a machinery specialist is far 
handle, closed by a screw plug, provides for supplying | higher than that of a skilled engineer, and many years 
water to moisten the sponge. Fig. 8 represents a mod-| of experience and special training are necessary to fit 
ification of the device in which a sponge is attached in | the expert for his duties. There are only about half a 
dozen of these men in the country, one in every large 
city. When anything goes wrong with a machinery 
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MILLER’S BUTTONHOLE MOISTENER. 


pointed wedge shape to a suitable handle, the sponge 
to be then dipped in water as used. 
———_____—_ —+- 2 

AN IMPROVED CAR WINDOW SASH. 

To enable a car window to be readily moved in its 
beads or frame, while the sash also fits so closely as to 
exclude wind or rain, the improvement represented 
in the accompanying illustration has been devised and 
patented by Henry V. Herrmann, of No. 97 Water 
Street, New York City. Near each edge and at each 
side of the sash is an L-shaped groove comprising a 
part extending parallel to the sash, and a part extend- 
ing inwardly and transversely, as indicated in the sec- 
tional view, and fitted in each of these grooves is a 
movable metallic strip, interposed soft rubber strips 
serving to push the metallic strips outwardly to cause 
them to bind against the window beads, while making 
an easy and frictionless connection between the parts. 
The ends of the strips have flanges seated in recesses 
in the upper and lower edges of the sash. Secured to 


“Things of Engineering Interest | each vertical edge of the sash is also a metallic strip 


Found at Pompeii,” Professor Goodman lately gave | whose vertical edges project sufficiently to engage the 
his inaugural lecture in the engineering department of | edges of the rubber strips at the sides when the latter 
the Yorkshire College, Leeds. The lecturer remarked|are spread by compression, thus preventing contact 
that be had recently visited Pompeii, and was not|of the rubber with the wood of the window frame. 
only charmed by the great beauty of the works of the| This construction is designed to compensate for all 
ancient Romans, but also by their extreme ingenuity | shrinking and swelling of the wood of car windows, 


as mechanics—in fact, it was a marvel how some of the 
instruments and tools they were in the habit of using 
could possibly bave been made without such machin- 
ery as we now poseess., 

After explaining the situation and destruction of 
Pompeii by showers of ashes and mud, not lava, as is | 
usually supposed, in the year 79 A.D., Professor Good- 
man showed a series of about fifty lantern slides, pre-| 
pared from photographs taken by himself in Pompeii 
last Easter. The streets, he explained, were used as 
waterways tocarry off the surface water, and probably 
sewage, from the houses. The pavements were raised 
nbout a foot above the streets, and stepping stones 
were provided at intervals for foot passengers. 

The horses and chariot wheels had to pass between, | 
aod in many places deep ruts have been worn by the 
chariot wheels in the stone paved streets. The water 
supply of Pompeii was distributed by means of lead 
There were many public 
drinking fountains, of the large houses 
were provided with fountains, many of most beautiful 
d The amphitheater, although a fine structure, 
capable of seating 15,500 people, was small compared 
with many in Italy. The bronzes found at Pompeii | 
reveal great skill and artistic talent. The bronze bra- | 
zier and kitchener were provided with! boilers at the 
side and taps for running off the hot water. iwers | 
and urns have been discovered with internal tabes| 


pipes laid ander the streets. 
and most 


sign. 


and furnaces precisely similar to the arrangement now 
modern steam boilers. Several very strong 
provided with substantial locks, have| 
The locks and keys were most ingenious, 
and some very complex. On looking at the iron tools 
found in Pompeii, one could almost imagine he was 
gazing into a modern tool shop, except for the fact 
that the ancient representatives have suffered severely 
from rust, 
Sickles, billhooks, rakes, forks, axes, spades, black- 
tnith’s tongs, hammers, soldering irons, planes, shov- 
el are remarkably like those used to-day; but 
marvelous instruments found are 
surgical instraments, beautifully executed, and of 
evign exactly similar to some recently patented and 
reinvented. Incredible as it may appear, yet it is a 
fact, that the Pompeiians had wire ropes of perfect 


used in 


* 
snes, 


metal 


been found. 
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HERRMANN’S SASH FOR CAR WINDOWS. 


enabling them to be readily moved up and down at 
all times, while at the same time a tight and weather- 
proof joint is secured. 
> -0- 

A New Waterwheel, 

A waterwheel of remarkable construction has been 
introduced in the North Star mine, Grass Valley, Cal. 
It is eighteen feet in diameter, weighs 10,500 pounds 
and develops 250 horse power, running ander 750 feet 
head, at 110 revolutions, and is directly connected to 
the shaft of a duplex compressor, compound tandem 
type. of same capacity. The design of this wheel is 
novel. From a cast-iron hub radiate twenty-four 
steel spokes, which are connected to arim made up 
of angle iron properly shaped, having a slat for the 
buckets, whieh are bolted to the periphery, the strain 
being taken by four heavy steel truss rods. The large 
diameter of the wheel is for the purpose of giving 
proper speed to the compressor under the high head 





coustruction. 





available; and the water is applied to the wheel 


plant of whatever nature, the cause of which the en- 
gineer in charge, frequently the builder of the engines, 
cannot discover, the machinery doctor is called in. 
Every chief engineer of a big plant may be called a 
specialist so far as the machinery under his charge is 
concerned, but the specialist in machinery is au expert 


|in engines of every description. 


Though he has never seen the engine before, he 
rapidly diagnoses the case and prescribes a remedy, 
just as a doctor does for asick patient. The instru- 
ment most used by bim is a dentophone, which con- 
sists of a thin steel rod about a foot long, which he 
holds between his teeth and applies to the head of the 
cylinder. To the practiced ear of the expert every 
sound transmitted from the cylinder tells a story. 
The working of the piston in the cylinder, and, in- 
deed, of the whole engine, can be heard distinctly in 
this manner by anybody, but it takes au expert to tell 
just what those sounds mean. 

In the case of a mysterious knocking which was 
heard in the cylinder of the big driving engine ina 
large spinning factory not long ago, an expert was 
called in to determine the cause. Every method had 
been tried to discover where the trouble was, but 
without avail. Bearings were examined, the cylinder 
was taken apart, and every part well oiled, all to no 
purpose. When the expert came he traced the mys- 
terious knocking from the cylinder, along the piston 
rod, crank shaft, and through the main shaft, away 
off among the looms, where one of the looms was 
found to be the cause of the trouble. 

Often an expert’s services are required in the case of 
synchronizing looms. If all the looms in a big spin- 
ning factory happen to beat together, as sometimes 
happens, the vibration is strong enough to bring the 
building down. For the same reason soldiers always 
break step when going over a suspension bridge, for 
otherwise the measured tramp of the many feet all 
striking the ground at the same time would seriously 
endanger the structure. The power of sound is also 
enormous when exerted in a particular way. Every 
substance in nature has a keyuote, and when a sound 
of the same pitch is caused near it, a considerable 
amount of vibration is produced. When the great 
tubular bridge was being built across the Menai 
Straits, which divide England from the island of 
Anglesea, a traveling violinist nearly caused the col- 
lapse of the whole structure. He happened, while 
playing, to hold for a considerable time a note which 
chanced to be the keynote of the huge bridge struc- 
ture. The sound echoed along the vast tube and re- 
echoed with ever-increasing force until the whole 
bridge vibrated as if an earthquake were taking place. 
The bridge engineer, who was near by, instantly divin- 
ed the cause, end stopped the playing of the violinist. 

Part of the business of the machinery doctor con- 
sists in so arranging the distribution of looms and 
other machinery that their working will not endanger 
the stability of the factory. Defects in a boiler can 
also be instantly determined by the practiced ear of the 
specialist. A plate in the boiler is selected which is 
known to be in good condition, and he takes mental 
note of the pitch of the sound made when the plate 
is struck with a bammer. All the other plates are 
struck in the same way, and any one which does not 
ring true and conform to the correct pitch is examin- 
ed and replaced. A case is on record where a machin- 
ery specialist was crossing the ocean and detected 
crystallization in the center of the shaft, thereby 
averting what might have been a serious accident in 
midocean. Measures were taken to strengthen the 
shaft in the place where the quick ear of the expert 
detected weakness, and when the vessel was docked 
his suspicions proved correct. 

Few men even with the most exhaustive training 
can become experts at this business, as it requires a 
marvelous quickness of ear and delicate perception of 
sound with which few men are blessed. Technical 
knowledge is of little avail of itself, and a fine engineer 
might be a poor machinery doctor, just as a great 
musician might make an indifferent piano tuner. 
Whenever a big mill is erected, a specialist is always 
consulted as to the placing of the machinery, and his 
fee is generally well worth the expense and tronble 
which an injadicious distribution of machines may 
cause.—N. Y. Tribune. 
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Testing House Pipes and Drains. 

A good article on this subject, calculated to enlighten 
owners and occupants as well as plumbers, may be 
found in Domestie Engineering for September. These 
tests are named the water test, the smoke test, and the 
peppermint test. Presuming that the pipes are all in 
place and connected, but yet uncovered, and all open- 
ings closed by plugs (there are a variety of plugs for 
this purpose, generally constracted to become tight by 
expansion under pressure of a screw), the entire system 


is then filled with water. If the water at the highest |- 


point does not settle away after standing some time, 
the system is watertight. Connections should then be 
completed. If the water settles, there are leaks, which 
should be carefully sought out and stopped. After the 
connections of the fixtures are made, the system should 
be tested again. This may be done by the smoke test, 
or the peppermint test, or both in succession. The 
peppermint test is considered by most plumbers the 


more delicate, but it is more difficult toapply. The | 
smoke test is performed by generating smoke) 


and forcing it into the pipes, while all windows, doors, 
or other openings which permit free circulation 
of air into and through the building are closed. If 
smoke is detected anywhere in the building there are 
leaks, which may be discovered by the visible escape 
of smoke therefrom. 

The peppermint test is applied by taking a small 
bottle of oil of peppermint and a can of boiling water 
on the roof and pouring it down the soil pipe, immedi- 
ately closing the top and having someone in the house 
detect if any smell of peppermint becomes apparent, 
and where it comes from. This test requires delicate 
handling, and is troublesome. The person on the roof 
will have to remain some time, for if he comes into the 
house, he brings the odor of peppermint with him and 
spoils the test. 

Maguire tabulates the following list of fifty-one 
specific insanitary and dangerous defects actually dis- 
covered in inspection of dwelling houses. These may 
prove suggestive to plumbers who are making inspec- 
tions of systems of plumbing which are suspected of 
being defective: 

1. Common brick or stone built drains under base- 
ment. 

2. Large built drains, under or near dwellings. 

8. Pipe drains of larger diameter than actually nec- 
essary. 

4. Pipe drains broken, or witb leaking points, satu- 
rating the subsoil with sewage. 

5. Pipe drains with built or imperfect junctions. 

6. Pipe drains under dwelling without sufficient 
fall. 

7. Pipe drains with fallin the wrong direction. 

8. Drains of any kind without proper intercepting 
traps. 

9. Drains of any kind without constant free current 
of air throughout. 

10. Drains without easy means of inspection. 

11. Drains carried from public sewer direct under 
hall door steps and under scullery floor, instead of 
across open area. 

12. Rat burrows from built drains, undermining 
floors. 

18 Rat burrows from public sewers worked along 
outside pipe drains into houses. 

14. Defective connection between soil pipes and 
drains. 

15. Soil pipes inside houses under almost any cireum- 
stances. 
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81. Rain pipes used as ventilators for drain discharg- 
ing foul air near bedroom windows or under roof 
eaves, 

32. Rain pipes used as, or connected to soil pipes, 
likely to freeze soil pipe solid in severe winter. 

33. Rain pipes passing down center of houses con- 
nected in any way to drains. 

34. Open rain courses from valley gutters, passing 
under floors to outside down pipes connected to 
drain. 

35. Rain pipes of low roofs, bow windows, or porches 
connected direct into drain. 

36. Ashpits located near larder, pantry, or dwelling. 

37. Ashpits liable to let moisture soak into house. 

38. Ashpits capable of retaining moisture or un- 
ventilated. 

39. Rat burrows from defective drains in neighboring 
premises. 

40. Defective drainage or fittings in neighboring 
premises, 

41. Any direct communication with drains of neigh- 
| boring premises. 

42. Water tanks in areas, near ashpits or sculleries, 
|or with any connection of overflow to drain. 

43. Bath waste or overflow pipes connected to soil 
pipes or drains. 

44. Wash hand basin wastes or overflows connected 
to soil pipes or drains. 

45. Water closet cisterns under bedroom or parlor 
fluors. 

46. Cesspools near houses, or unventilated any- 
where. 

47. Cesspools or drains near wells. 

48. Drains crossing your house from neighbor's 
premises, 
| 49. Field or surface water drains, with open joints 
under basement connected to house drains direct, 

50. Damp basements or damp walls. 

51. Drinking water defects of source supply or stor- 


age. 
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What Shall We Eat? 
The Canadian Baker and Confectioner, condensing 
/a pampblet issued under the auspices of the United 
States Department of Agriculture, prepared by W. O. 
| Atwater, Ph.D., professor of chemistry in Wesleyan 
| University, on the nutritive value of food products, 
Savs: 

“ A quart of milk, three-quarters of a pound of mod- 
erately fat beef—sirloin steak, for instance—and five 
ounces of wheat flour all contain about the same 
amount of nutritive material; but we pay different 
prices for them, and they have different values for 
nutriment. The milk comes nearest to being a per- 
fect food. It contains all the different kinds of nutri- 
tive materials that the body needs. Bread made from 
the wheat flour will support life. It contains all of 
the necessary ingredients for nourishment, but not in 
the proportions best adapted for ordinary use. A 
man might live on beef alone, but it would be 
a very one-sided and imperfect diet. But meat and 
bread together make the essentials of a healthful diet. 
, Such are the facts of experience. The advancing sci- 
“ence of later years explains them. This explanation 
takes into account, not simple quantities of meat and 
bread and milk and other materials which we eat, but 
also the nutritive ingredients or ‘nutrients’ which 
they contain.” 

The chief uses of food are two: To form the mate- 
rial of the body and repair its wastes ; to yield heat to 











16. Soil pipes inside or outside without ample ven- | keep the body warm and to provide muscular and other 


tilation. 


power for the work it has to do. Dr. Atwater has pre- 


17. Soil pipes through pantries, larders, or stores, pared two tables showing, first, the composition of food 


18. Defective, badly placed, or ill constructed water 
closet apparatus and housemaids’ slopsinks. 

19. Water closet cisterns with overflows joined to soil 
pipes or drains. 

20. Safe tray sunder water closets joined to soil pipes 
or drains. 

21. Two or more water closets or sinks on one soil 
pipe, untrapping each other when used. 

22. Overflow pipes connected to soil pipes liable’to 
become untrapped, all very dangerous. 3 

23. Water supplies over troughs taken from water 
closets or other contaminated cisterns, and liable to be 
used by careless servants to fill bedroom carafes for 
drinking. 

24. Taps for supplying bedroom water fixed over 
housemaids’ slopsinks, liable to be polluted by splash 
from slops emptying. 

25. House cisterns, with overflows, joined to soil 
pipes or drains. 

26. Traps of every kind, without ample ventilation 
to guard them. 

27. Scullery sinks connected direct to drains admit- 
ting foul air, not only through traps, but through 
joints of brickwork and plaster all round. 

28. Bell taps, with loose covers on scullery sinks. 

29. Gullies or traps in floors of sculleries, laandries, 


larders, or basement, etc., connected to drain, and | 


usually dry and untrapped, or full of foul deposit. 
30. Ventilating foul air shafts, discharging vear 
chimneys or windows or ventilating openings. 


, materials, the most important of which are the nutri- 
| tive ingredients and their fuel value; second, the 


pecuniary economy of food,in which the amount of 
| nutrients is stated in pounds, In the first table we 
find that butter has the greatest fuel value, fat pork 
coming second, and the balance of the foods mentioned 
being valued as fuel in the following order: Cheese, 
oatmeal, sugar, rice, beans, cornmeal, wheat flour, 
| wheat bread, leg of matton and beef sirloin, round of 
beef, mackerel, salmon. Codfish, oysters, cow’s milk, 
and potatoes stand very low as fuel foods. 

From the second table we learn that the greatest 
| nutritive value in any kind of food of a specified value 
(Dr. Atwater takes 25 cents’ worth of every kind of 
| food considered) is found in cornmeal. In 10 pounds 
of cornmeal there are a trifle more than 8 pounds of 
actual putriment. In 84 pounds of wheat flour there 
| are over 64 pounds of nutriment; in 5 pounds of white 
sugar there are 44¢ pounds of nutriment; in 5 pounds 
of beans there are 4 pounds of nutriment; in 20 pounds 
of potatoes there are 3% pounds of nutriment; in 25 
cents’ worth of fat salt pork there are 34 pounds of 
natriment; in the same value of wheat bread there 
are 244 pounds; in the neck of beef. 1°4 pounds; in 
skim milk cheese, 134 pounds; in whole milk cheese, 
a trifle more than 144 pounds; in butter, 14 pounds; 
and in smoked ham and leg of mutton about the 
same; in milk, a trifle over 1 pound; in mackerel, 
about 1 pound; in round of beef, 4 of a pound; in 
salt codfish and beef sirloin, about 44 a pound; in eggs 











at 25 cents a dozen, about 7 ounces; in fresh codfish, 
about 6 ounces; and in oysters at 35 cepts a quart, 
about 3 ounces. 

em ee 

Death of a Famous Inventor, 
Something like forty years ago one of the earliest 
clients we remember, as an applicant for a patent, 
through this office, was the gentleman referred to 
as follows in the American Carpet and Upholstery 
Trade : 
Sylvanus Sawyer, who died at Templetou, Mass., re- 
cently, was one of those old time types of New England 
inventors to whom the intricacies of machinery are a 
perpetual delight and pride. Outside of a number of 
small though useful inventions that he made, there are 
two that were of importance enough to give him more 
than a local reputation ; and from them he, unlike 
many other inventors, realized enough to allow him 
tospend his last years in peace and in the pursuit of 
those studies in which he was wont to employ his 
spare hours while not busy at the work bench. 

He came from good New Englard stock, his father 
being Malcom J. Sawver, well known through the 
town, in accordance with the Yankee fondness for nick- 
names, as ‘‘Praying John” Sawyer. He was born in 
that place in 1822, his father living on a small farm 
and being by occupation a farmer and a stone cutter. 
In his early days Sylvanus showed a remarkable taste 
for mechanics, and was of a most ingenious turn of 
mind. He was hardly out of his teens when be had 
fitted up a little workshop on his father’s farm, where 
his inventions were perfected later. The first inven- 
tion of note was brought to perfection about 1850, and 
was a rattan splitting machine. Previous to this, the 
rattan from which the cane was made for seating 
‘cane chairs” had been cut by bhand—a siow and la 
borious process. The invention consisted of a head 
with knives so set that when the rattan was fed into 
the machine by rollers the strips were neatly cut off 
and curled up ready for use. This proved to be of 
great service in that section, where the chair business 
was the leading industry, and from its invention Mr. 
Sawver realized largely. 

Minor inventions occupied his attention for some 
years, and although all of them were of more or less 
value, it was not until about 1854 that he conceived 
the idea of a rifled cannon from which could be dis- 
charged an explosive shell. He had a cannon cast 
after this pattern in Fitchburg, rifled, and having. a 
ealiber about 3% inches in diameter and 5 feet long. 
He then brought it up to Templeton and had explo- 
sive shells of an original and peculiar pattern made, 
they being grooved to fit the rifling of the cannon and 
give it that rotary motion now so universaily used. 
The shell was hollow and in shape not uniike an 
acorn, and on its tip was an opening through which 
powder could be poured. A fulminating cap was the 
final arrangement, so adjusted that when it struck any 
object the contents of the shel! would be ignited and 
an explosion take place. 

When the test of his cannon was made (1854), his 
shell went straight tothe mark and exploded with due 
precision, tearing the target into flinders. Thus sue- 
cessful was the first rifled cannon ball ever fired in this 
or any other country. Later, after many experiments, 
it was adopted by the War Department as an impreve- 
ment of value. 





EO 
Myopes, 


Dr. G. Sterling Ryerson, Professor of Ophthal- 
mology in Trinity Medical College, Toronto, says: 
Myopia being essentially a condition due to abuse of 
the eye, one is constantly obliged to say “don’t” to 
patients. It occurs to me that it might be useful to 
put these prohibitory rules in aphoristic form : 

1. Don’t read in railway trains or in vehicles in 
motion. . 

2. Don’t read lying down orin a constrained posi- 
tion. 

8. Don’t read by firelight, moonlight, or twilight. 

4. Don’t read by a flickering gaslight or candlelight. 

5. Don’t read books printed on thin paper. 

6. Don’t read books which have no space between 
the lines. 

7. Don't read for more than fifty minutes. withort 
stopping, whether the eves are tired or not. 

8. Don’t hold the reading close to the eyes. 

9. Don’t study at night, but in the morning when 
you are fresb. 

10. Don't select your own glasses at the ontset. 

It would almost seem as though some of these rules 
were too obvious to require mention, but practical ex- 
perience shows that myopes abuse their eyes just in 
the ways stated. Reading by firelight or by moon- 
light are favorite sins. Reading lying down tends to 
inerease the strain on the accommodation, and while 
traveling tires the ciliary muscle because of the too 
frequent adjustment of focus. In short, anything 
which tends to increase the quantity of blood in the 
organ favors the increase of the defect, leading in ex- 
treme cases to detachment of the retina and blind- 





ness. —The Cunada Lancet. 
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A COAL CAR DUMPING 
MACHINE. 


Great progress has been made 


during the two years in 


loading and unloading vessels for 


past 


most especially 
the lake 


where it is necessary to handle 


shipmont, and 


is this true at ports, 
with great dispatch cargoes of 
and The old 


method, which existed for years, 


iron ore eoal. 


was principally hand work, and 


the cost of unloading coal by 
hand was about twenty-five 
centaaton. The coal was trans- 


ferred from cars to vessels by 
slow working cranes, which could 
do bat little in the course of a 
day. At many ports there were 
eranes, and wheelbar- 
kept a 


ac wk 


not even 


and “navvies” 


vessel tied 


rows 


many hours at 


when she might have been on her way making some 


thing for her owners 


Of the many efforts which have been 
fect machinery for doing this work, none seem to have 
met with the success reported of the Long dumping 
machine, recently perfected in Cleveland by the Ex- 


Works 


shown 


celsior Iron Company, 


and which is in the ac 


companving illustrations 


At a very recent test on the 
docks of the N. Y., P. & O. Rail- 
road in the citv of Cleveland, 


this made a 


record of unloading three ordi- 


machine actually 


into a 
three The 
coal was what is known as or 
dipary lamp Massillon, 
was transferred from the 


nary railroad coal cars 


vessel in minutes 
and it 
Carn to 
the vessel with absolutely no 
assistance other than the hand 
ling of this machine 

The machinue is the invention 
of Mr. Timothy Long, a 


cal designer who has 


prac ti- 
been con- 
nected with the Excelsior Iron 


Works for a 
The car dump consists mainly 


number of years 
ofa large cylinder, with an in 
side diameter of 11 feet, and an 
outside diameter of 16 feet; the 
length being 40 and the cirecam- 


ference 52 feet. It is set 28 feet 
above the level of the docks, 
bot on a level with the com- 


pany’s tracks, one of which runs 


through the cylinder when the 


latter is at rest. The coal-laden 
ear is set in the eylinder by 
meaus of a switching engine 
and by the time the ear is d 
tached from the train, it is 
clawped firmly by means of a 
beam running along the side 
This beam acts by hydraalic 
and the car is held 


pressure 
rigid by four iron clamps which 
fall 


sidea, and which are firmly held 


upon the top of the car's 
in place by keys fitting in cogs. 
These clamps act automatically 
when the evlinder begins to roil. 

This the 


clamping process is 


work of an instant, and, by 
means of a lever worked from 
the end of the evlinder, an en- 
gine on the dock level is started. 
This engine has a cylinder 30 
inches in diameter by 19 feet 
stroke of piston, and a single 
stroke is all that is necessary to 


roll the 
plane into the position 


eylinder up an inclined 
shown 
in one of the engravings, when 
the coal rolle out compactly into 
When the coal leaves 
the ear, the 
horizontalls 


— 
the chute. 


cenutes stand 


out 
which prevents the 


coal acquiring anv momentum 
As soon as the cylinder begins 
to roll back, the chutes are 
gently lowered by means of 
nother engine on the dock 
level, and operated by a man 
standing between them. until 


the coal is allowed to pour gently 
nto the hold 


ing thus redaced to a minimam. 


the breakage be- 


which is than 


less 
handled by 


into buckets and then 


something 
when it is being 


shoveled 
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dumped into the hold by means of “ whirlies.” Both 
the cylinder and chutes are operated by means of wire 
cables, and the operation of the whole machine is so 
simple as to add greatly to its value, there being no 
complicated machinery to get out of order. The cylin- 
der is made absolutely accurate in its movements by 
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A COAL CAR DUMPING MACHINE—END VIEW. 
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a series of four inch holes being 
bored in the perimeter near each 
end of the cylinder, which fit 
upon cone shaped pins on the 
inclined track. This gives all 
the advantages and none of the 
disadvantages of a cogwheel ar- 
rangement. 

The great points in favor of 
the Long car dumping machine 
are as follows: The machine op- 
erates rapidly; it empties cars of 
all sizes, in any order, without 
adjustment beingfnecessary; and 
the coal breakage is reduced to 
an absolute minimum. The ma- 
chine is comparatively cheap as 
to its first cost, and is economical 
of operation, The construction, 
while solid, is not complicated, 
and can be erected at low cost. 
Only three men are required. 


These are the engineer or fireman, a man to operate 
the eylinder, and a third to operate and control the 
movements of the chutes. The machine has duplicate 
boilers, one for use in case of emergency ; but the en- 
tire apparatus is operated with only 80 pounds of 
The stoppages usual to any new type of ma- 


chine have, of course, occurred, 
but the changes necessary were 
very trifling in character, and 
in no way reflected upon the use- 
fulness of the machine. 





Long Tongued Bees Needed. 

A correspondent of the Coun- 
try Gentleman says: The giant 
bees, which are the principal 
source of honey supply in the 
Madras Presidency, are about 
one-third larger than ours. They 
build one single sheet of comb, 
about 18 by 18 inches, and 8 or 4 
inches in thickness, attached 
generally to the under side of 
protected rocky cliffs. I now 
not only believe there are sev- 
eral ways by which a cross of 
these bees with the Italians can 
be made to increase their size, 
but (better still) that these India 
bees can be domesticated in our 
frame hives by using comb foun- 
dation, with larger cells, and in 
wider frames—probably 1\ to 
i4¢ inches. It might also be 
necessary to use some of our 
frames with finished drone comb 
alternately with frames of foun- 
dation, which would compel 
them to build even and straight 
combs. If we can get a fixed 
type of bees with tongues long 
enough to sip all the honey from 
red clover blossoms, the money 
value and the food value of our 
clover crops would be doubled. 

I wish the government would 
either send as consul to the Ma- 
dras district a practical apiarist, 
or (better) send one as special 
agent to experiment with the 
giant bees on the lines I have 
referred to. Five thousand dol- 
lars would, probably, make a 
fair test. If a new bee or cross 
can be introduced here, it should 
be done through experiment 
stations at cost, or at reasonable 
prices, to prevent extortion by 
the queen dealers, 

Out of 120colonies in my two 
apiaries, some five or tep of them 
have stored this season consid- 
erable red clover honey. But 
they ean only get a small part 
of it from the shortest blossoms. 
One-sixteenth to one-eighth of 
an inch added to the length of 
their tongues or proboscis would 
be worth millions to us, 
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To Mend Broken Plaster Casts, 
Paint the broken surfaces over 
two or three times with very 
thick shellac varnish, and at 
each application burn out the 
aleohol over a flame. When the 
shellac is sufficiently soft, press 
the parts together, and hold in 
position till cool. It will be as 
strong as it was before broken, 
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THE RUSSIAN . .RPEDO BOAT DESTROYER SOKOL. 

Thirty knots an hour has been the mark which the 
builders of torpedo craft and swift river launches have, 
of late years. been striving toreach. The torpedo boat 
destroyer Su.<ol was the first boat to win this coveted 
distinction; and the accompanying illustration shows 
her as she appeared on the measured mile, when run- 
ning at the rate of 30'4 knots, which is equal to about 
35 miles an hour. 

The Sokol was built for the Russian government by 
Yarrow & Company, of Poplar, London. She belongs 
toa class of boats which were built as an answer to 
the torpedo boat proper. Their duty is to give chase 
to, ran down and destroy, these small craft; and for 
this purpose, the destroyer is given larger dimensions, 
higher speed, and a powerful battery of rapid-fire 
guns. The Sokol is 190 feet long by 18 feet 6 inches 
beam. Her horse power for her size is enormous, being 
about 4,000; and it shows at what great cost these high 
speeds are obtained. She is twin-screw, and her en- 
gines are of the three-stage, compound type, that 
the builders use in this type of vessel. Steam is sup- 
plied from eight water tube boilers. 

The high speed of the Sokol is not due to the horse 
power alone—great as this is—but it is in large meas- 
ure owing to careful attention to detailin the con- 
struction of the hall and machinery. Wherever it 
was possible to save a pound of weight it has been 
done. The hull is built of nickel steel, a material 
which is more rigid and possesses greater strength 
than the customary mild steel of ship construction. 
In the fittings of the hull alaminum has been used 
wherever great strength is not required; and weight 
has been saved in the en- 
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the ruins until they crumbled and were spread out 
level with the country. Back ten miles from the Gila 
River the ground is higher, and was once the site ofa 
city. Portions of the wall by which it was protected 
are still standing, more than twenty feet in thickness. 
Inside are the mound like ruins of the houses, which, 
being less durable, have crumbled. The buildings 
must have been very large, for in some instances the 
mounds are 300 feet in length by 200 in width and 
20 in height. The space inclosed by the wall is about 
fifty miles by three. Much of the country is very little 
higher than the present bed of the Gila, and at one 
time a branch of that stream mast have flowed into 
a basin and formed a natural reservoir. There was a 
rise of about ten feet greater at one point between 
the basin and the river, and the sandstone formation 
shows unmistakable signs of having been cut by arti- 
ficial means, perhaps with the idea of assisting the en- 
trance of the water by eularging the passage. Five 
canals lead out of the basin, all on the south and west, 
which confirms the belief that it was once a reservoir 
formed chiefly by natural causes, and used to store 


| water against the periods of drought. The prehistoric 


city is laid out north and south, at least, in a majority 
of instances the streets run to the cardinal points. The 
walls seem to vary a little from this rule; in fact, are 
crooked in places, as if they might have been con- 
structed for the support of bastions or towers. This 
city and the one containing an old fort further down 
the river are the only ones in which the writer ever 
found any evidence of preparation for war. It seems 
as if the races who lived in this Gila country were 
either so numerous that they feared no attack or they 





The majority of the skeletons discovered in the Gila 
Valley are in good condition, aud it is therefore not 
easy to reconcile this fact with the finding of the great 
deposits of bone dust.—New York Sup. 

An American on the British Empire. 

The Hon. Justice Field, of the United States Su- 
preme Court, recently passed through Canada, and a 
long account of an interview with him appexrs in the 
Montreal Daily Witness. In reply to a remark by the 
correspondent, who observed, ‘* You have beaten us in 
the race for population,” the judge said, ‘There were 
special causes for that. But you are bound te pros 
per. Greatness will come in time. It always does 
where England plants her foot; and that not because 
of her might, but for a nobler reason, Wherever Eng- 
land plants her foot she at once establishes order ; she 
makes laws ; she protects life and property. And those 
who place themselves under that flag stay under it, 
assured that they can sit under their own vine and fig 
tree. That is the secret of the British Empire-—that it 
stands for order, for the sacredness of tuman life, for 
protection of every interest, however humble. You 
have a great country and are partof a mighty empire. 
When I think of Australia, New Zealand, Sonth Afri- 
ca, India and this great country to the north of us, I 
am filled with wonder.” ‘Do you think this unwieldy 
empire will last?” ‘Justice and righteousness will 
make it last,” replied the venerable judge. “These 
form the cement which binds nations together. If 
they are absent, no nation can prosper. It may ap- 
pear to be great fora time, but it will eventually go 
down in ruin. England’s rule, in the main, is for 
justice and righteousness, 
and therefore, [ would 








gines by using high class 
bronzes, which have a high 
unit of strength for their 
weight. 

In the endeavor to get 
the highest possible speed 
on a given displacement» 
the torpedo boat builder 
has exercised a powerful 
influence on naval design 
in general. It is doubtless 
largely owing to his expe- 
rience as a builder of tor- 
pedo boats and swift 
launches that Mr. Herres- 
hoff holds the first place 
as a designer of swift sail- 
ing yachts. 

——_ oe —_—_. 
The Ruined Gila Cities. 

The attention of people 
interested in archwxology 
and ethnology generally 
has long been directed to 
the ruins of the cliff dwell- 
ings in northern Arizona 
and southern Colorado, 
but there are compara- 
tively few persons outside 
of Arizona and New Mexico 
who know that in southern 
Arizona there is a field far 
more interesting and of 
wider range. So eminent 
authority as Major J. W. 
Powell, recently of the United States Geological Sur- 
vey, is quoted in support of this statement. Conserva- 
tive estimates put the population of the Gila country 
at fully 2,000,000 when it was at its height. 

The Gila remains have been but little explored be- 
cause of the inaccessibility of the region, the intolera- 
ble dry heat during two-thirds of each year, and the 
total lack of water where it is needed. The mining 
prospectors who have tramped for years over all the 
mountains and through every valley in the Territory 
have given no heed to this part of the Gila country, 
because, no water being there, it would be useless to 
attempt to develop a mine even on good surface indi- 
cations. An expedition under Frank Cushing did 
some work near Los Muertos, which is known in the 
Southwest as the Pompeii of Arizona, but with the 
breaking down of his health the enterprise came to an 
end. The area of the country in which the remains of 
a prehistoric people are found is some 300 square miles. 
It extends from the junction of the Gila and Colorado 
Rivers eastward to the Superstition Mountains, and 
from Phenix on the north almost to the Mexican line. 
Near Casa Grande the most extensive Indian remains 
are to be found. 

The country is a ruin from one end to the other. All 
parts of it bear unmistakable evidences of irrigation 
canals several hundred miles long and built with ex- 
actness and skill, and of cities of 30,000 and 40,000 popu- 
lation. One can walk for miles and find every foot of 
the sandy surface wore or less mixed with pieces of 
broken pottery. The paint is still on them, and is not 
in the least faded, though it has lain exposed for ages. 
In the locality of Mesa City and Tempe an overflow 
from the Gila at some distant period washed against 
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had no enemies with which io contend. South of 
Pheonix, on the mesa, are the ruined corrals or stock 
pens in which their animals were kept. Many 
finds prove the purpose for which they were used. 
What the animals were is not so easily determined. 
On slats found in ruins south of the Salt River are 
splendid figures of llamas. In the ruins that have 
best withstood the exposure of the ages many interest- 
ing specimens of the ceramic art have been found. 
Olias of all shapes and sizes, urns containing the ashes 
of the dead, and jars partly filled with parched corn 
and beans are found in a remarkable state of preserva- 
tion. It seems as if the entire city bad been swept by 
a flood and the earthen house melted down, or they 
were shaken by an earthquake and toppled into a 
thousand fragments, giving the inhabitants barely 
time to escape. Few of theskeletons that the amateur 
diggers in the ruins have taken out show signs of mu- 
tilation or have broken bones. The people appear to 
have died of suffocation or some natural cause that 
left no mark upon the frame. In working in several 
spots where bones have been found deeper digging 
has brought to light large quantities of bone dust as 
fine and light as gunpowder. In one spot near Tempe, 
several tons of bone dust have been found recently, 
lying in what appears to have once been a trench some 
seventy feet long and two deep, nine feet below the 
surface of the sun-baked earth. The edges of the de- 
posit of bone dust were broken and uneven, so that it 
could not mark a place of burial. Does it consist of 
the remains of animals or is the dust that of human 
beings? If the latter, was it the result of funeral 
rites, or were the bodies deposited there by some great 
flood that canie over the land without a warning? 
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safely predict pernianence 
for her great empire.” 
Speaking of the relations 
between Britain and the 
United States, the judge 
said: “The only rivalry 
between the two countries, 
enlightened and tolerant, 
will be an indastrial rival- 
ry, of which we cannot 
have too much, English- 
speaking people, whether 





derstand justice and will 
eventually do right. It 
is not their genius to do 
other. If there be irrita- 
tion it will pass away ; 
local acerbities will vanish, 
We are growing out of 
localism ; we are taking 
the larger view.” ‘“ Whe- 
ther Canada will go on to 
nationhood,” said _ the 
judge, in answer to an- 
other question, “or be- 
come a part of the United 
States, who canteil? One 
thing is certain—Canada 
can never be coerced to 
No sane person 
would think of such a 
thing. If, after carefully 
considering the problem, 
both countries agree that it would be best to oblit- 
erate the imaginary boundary line and to become 
one, then I think their desires could be accomplished. 
But it is madness to talk of coercion. The day of 
force is over. We are having, and wili have more 
and more, the reign of wisdom ; and it will be wisdom 
and good feeling which will ultimately determine this 
matter.” 
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Safety Appliance for Electric Wires, 

We have received a photograph iliustrating a test of 
a safety appliance for electric wires, in which the jn- 
ventor, Mr. A. E. Hutchins, of Detroit, Mich., is rep- 
resented as standing upon the wet ground, with naked 
feet and having in his mouth and wrapped around his 
body a wire connected with an electric line, said to 
be carrying a current under a potential of 3,000 volts. 

The electric wire thus handled with impunity would 
produce instant death but for the safety appliance de- 
vised by Mr. Hutchins. This appliance consists of a 
bracket at the top of the pole which supports the line, 
the bracket having at its extremity a pear-shaped loop, 
the inner portion of which hasasharp edge. The wire 
extends through the loop without touching, and is 
held normally at such a distance from the side of the 
loop as to permit of the swinging of the wire and all 
usual vibrations, without forming any contact with 
the loop. When, however, the line breaks it drops 
upon the sharp edge of the loop, which cuts the insu- 
lation, if there be any, and forms an electric contact 
with the bracket, and the bracket being connected by 
a wire with the ground, the fallen wire is immediately 
grounded and the portion lying outside of the loop or 
within reach is thus rendered harmless. 


Ameriean or British, un-" 


*? 





314 | Scientific American. 


[NovEMBER 16, 1895. 














Cycling aud Heart Disease. gree is all but impossible, because the limbs have to 
Under the above caption, in the Asclepiad, No. 43, | | carry the weight of the trunk, and fatigue, which is 
vol, xi, third quarter, 1894-95, Sir B. W. Richardson | very wearing, leads to more exhaustion than is bal- 
publishes a revision of the interesting paper which he | anced by the exercise. 
read before the Medical Society of Londonin January,| Gouty dyspepsia is often very much benefited by 
on cycling in relation to diseases of the heart. The| moderate cycling. In cases of marked valvular dis- 
author has himself been a cyelist since 1877, and his | ease, the exercise is not to be advised, but there are 
powers of accurate observation and pbilosopbie grasp | some cases in which it has been undertaken without 
are well known. What be bas to say on this subject | apparently resulting harinfully. Intermittent pulse 
is therefore of great importance. The rapid increase | ‘and palpitation may be improved by exercise on the 
in the number of persons using bicycles and the im-| |tricyele rather than the bicycle, so that the patient 
moderation exhibited by some of the min the exercise | may at any moment stop without alighting and shall 
will unquestionably, before long, introduce among the| not undergo the nervous strain which attends bicy- 
imflamwations, neuroses and muscular affections, cye-| cling. In anemia, the exercise may be directly cura- 
ler’s cramp, cycler’s heart, cycler’s muscular strain, | tive, especially in the case of women. 
eycler’s joints, ete. | Overstrain in cyeling is not merely a theoretic dan- 
Confining our attention to the effect of cycling upon | ger, but has actually been observed. There are two 
the organs of circulation. Sir B. W. Richardson divides | classes of subjects who are affected injuriously. The 
them into two classes; First, the immediate effects of | first are young persons, often mere boys, who are 
the exercise upon the heart and circulation as observed | made to ply the machine, probably heavily loaded, for 





on the rider. 
the consulting room or sick chamber. the work of a horse in this way ; he seems to enjoy it, 


First.—In all riders, at all ages, in experts as well as | and the employers, knowing no evil from it, let him 
beginners, there is in the beginning of each attempt a/do all that may be done. On account of the immatu- 


motives of economy, and her coachman had been 
broken in to drive the new borse. We met many other 
such vehicles, but they were chiefly out on experi- 


mental runs. In one case it was a carriage used for 


advertisement purposes by a well-known establish- 
ment—Le Chat Noir. 


-——_ 


Improvement in Gold Mining. 
Recent reports of increasing production of gold in 





this country and elsewhere have attracted attention 
to new methods of mining and treating the ore, which 


have greatly reduced the cost of obtaining the metal, 


and made possible the working of mines containing a 


very small percentage of gold. In the Colorado gold 


district the best results in this direction have not yet 
been reached. Itis predicted that when the time comes 
for the enormous deposit of low grade ore proved to 
exist at Cripple Creek to be treated anywhere near as 
cheaply as the cost at Johannesburg, Cripple Creek will 
produce more gold than Johannesburg, where ores are 
Second. the after effects as observed in | commercial duties and business. The boy really does| treated by stamp mills, the “tailings” being passed. 
| through cyanide mills. Ten years have been spent in 
reaching the high state of efficiency and economy there. 


Rossiter Raymond, a mining engineer who has had 


quickening of the circulation, although there may be rity of the heart and arteries, they are easily expanded | experience in the Colorado mines, said: 


no conuseiousness of the attendant phenowena. The) under improper pressure, and cardiac hypertrophy 


The reduced cost of obtaining gold from ores or rock 


pulse is falland bounding, and throughout the ride | and disproportionate development of the heart and | containing it is due : 


there isa continued rapidity sot amounting to the same | lungs is the result. Secondly, there are the extreme 
degree as at firet. but rarely falling to less than one! conditions shown in those remarkable athletes who 
handred pulsations per minute. The rise of the pulse! enter into competitions that have never before been 
is considerably increased in climbing, with a fall on | dreawed of in the history of the world. 

horizontal planes and a well marked fall in descents,| The heart of the cyclist accomplishes in twenty-four 
especially if the feet be taken off the pedals, as is the | hours a labor equal to lifting one hundred tons one) 


practice of accomplished cyclists. Even if cycling be|foot from the earth, and this without sleep or | silver. 
phenomena will be excited. | rest on the part of the rider. Such feats cannot be | for silver mines in preference to gold, is now looking 


daily continued, these 
The heart, if examined during a few moments of rest, | repeated many times by one person without mischief 
in order to permit of auseultacion, is full aud bound-| to the heart 

ing like the pulse. The external impulse is very pro- 
nounced, and the sounds are full, with not unfrequent-| many cases, even among the so-called best athletes, 


(1) To the numerous new deposits of gold opened 


within the last few years. Such deposits are, of course, 


more cheaply mined while operations are conducted 


near the surface. Inthiscountry the increased activity 
in gold mining is dcubtless due largely to the discour- 
agement of silver mining by the fall in the price of 


A large army of prospectors, formerly seeking 


for gold. But the most important new developments 


in gold are those in South Africa, where the deposits 


As a matter of fact. Sir B. W. Richardson has seen | (though they have been overestimated in the specula- 
tions of the London stock market) are unquestionably 


ly an aceentuation of the second sound. So long asin which the heart has become large, irritable, extra | of immense value and productive capacity. 


the exercise is continued, an increase of cardiac mo-| sensitive and easily intermittent. The arteries are 


(2) To the increased efficiency of mining methods 


tion is observable. the act of movement on the ma-| distended, their elastic tissues enfeebled and their|and machinery (high explosives, power drills, im- 
chine seeming sufficient to keep the circulation in vig- | functions, as regards nutritive repairs, imperfect. proved hoists and pumps, cable tramways, etc.), which 
orous and equal tension. This accounts, according to| In both these classes of cases, the young boys who| permits large quantities of low grade material to be 
Richardson, for the astounding journeys that the fully | are made to work too bard and the athletes who en-| handled at a profit. 


trained cyclist can andertake, when in his prime, and | gage in extravagant competition, degenerative change 


**(8) To the cheapening of labor and supplies by 


for bis endurance against sleep. There are some pe-| in the organs of the body generally is a result of the | the extension of railroads, the increase of population, 


euliar points connected with this overaction of the! injury done tothe heart and arteries. In advising | etc. 





heart. For example, no rider is so embarrassed by it! patients on the subject of cycling, it is often more im- 


* (4) To the multiplication (especially in this coun- 


as to cause him to stop abruptly in order to dismount | portant to consider the state of the vessels than that | try) of smelting and other reduction works, which can 
and seek rest, while one rider, who could not climb a|of the heart. Enfeebled and worn-out arteries are/| utilize other ingredients in gold-bearing rock (lead or 
flight of stairs on foot without resting many times dur-| more dangerous than an enfeebled heart. copper directly, and iron or silica as fluxes), so as to be 
ing the ascent, complaining of breathlessness and| There are three sets of acts which are most injuri-| able to pay to the miner, in some cases, the full value 
palpitation, could, on the machine, elimb hills with-| ous in eycling; these are straining to climb hills or to| of the gold. 


out distress. It would be wrong to conclade from this | meet head winds, excessive fatigue, and the process of 


(5) The only innovation in metallurgical methods 


that cycling is not injurious, because there has not | exciting the heart and wearing it out sooner by alco-| for the extraction of gold, apart from variations in 
been length of time enough to determine from many’ bolic stimulants, to the omission of light, frequently | smelting processes, is the so-called ‘cyanide’ process, 
cases what the ultimate effect of long-continued riding | repeated and judiciously selected food.—Philadelphia| which promises to treat cheaply certain classes of 
may be. The evidence on this particular subject is| Polyclinic, ores and ‘tailings.’ Its principal competitor is the 
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unfavorable at a general glance, 


for several accom- | >-o-o chlorination process, which is very old, but has been 


plished and skillful riders have, after some years, suc” | Motor Carriages. much improved, and is now the most perfect of all 
cumbed prematurely from diseases of the circulation,| When going to the carriage depot ot Messrs. Pen-| methods for gold extraction from material suitable to 
bat there has been no sufficient pathologic inquiry to | geot, which is situated in the Boulevard de Gouvien/|it. This process usually requires a preliminary ‘roast- 
prove in what way the damage was developed. | St. Cyr, | met with many little experiences. On one|ing;’ and itis claimed that the ‘cyanide’ process can 

Second.—Dr. Petit suggests that out of one hundred | occasion, what appeared to be a French engineer | be successfully operated ~ without that preliminary. 
riders there is sure to be one at least who is affected | | dressed in a blue blouse and overalls, and engaged in| Probably the ultimate verdict of practice will be that 
with heart disease. The wonder, therefore, is why so | cleaning an engine, proved to be M. Pierre Giffard, of | each process has its special field, and that the choice 
few suffer in an immediate manner from the exercise. | the Petit Journal and Le Vélo. We soon became good | between them will depend upon a careful considera- 
Petit seems to have known of two or three sudden | friends, and he told me that he was learning his en-| tion of all the elements of the special case—nature of 
deaths, but he does not tell how many handreds or| gine. Later in the day he divested himself of his| material, cost of chemicals and skilled labor, expense 
thousands of persons form the body of riders out of | working clothes, and took me for a drive on the vehicle | of plant, ete. At the most successful of the Southern 
whieh this conclusion was drawn. Richardson has|he had just purchased. On another occasion M. | gold mines, the Haile mine in South Carolina, a profit 
been giving attention to the matter since 1887, and | Menier, of chocolate repute, arrived with his horseless| is secured from material containing as mined about $4 
knows of only five or six instances, physical accidents | carriage, gave some instructions, and left again in the| perton. This is first crushed and amalgamated ina 
excluded, in wuich « cyclist is said to have died dur-|sawe manner. There also came a gentleman and his | stamp mill, and then the sulphide ores, unaffected by 





| 


ing the exercise. and he is not sure that in any of| wife from New York to examine the carriages, and in| amalgamation, are saved by mechanical concentration, 
these vases the fatal result was to be attributed to the | the course of conversation it turned out that he was/|to be roasted, chlorinated, and leached. 


influence of the exercise upon the heart. If, however, | an electrical engineer, whose name was known to me, 


“Rock yielding free gold to the extent of $3 per ton 


we have to consider the continuous effect for some|as well as mine to him. One afternoon an elderly|can be mined and amalgamated with profit under 
years on those in whom the elastic tissues have lost| French gentleman arrived with his wife on a similar | favorable conditions as to size and accessibility of de- 





much of their primal eimetieity, it is certain that there | errand. I did not listen to the whole conversation, as | posit, cost of power, wages, ete., provided the opera- 
are wauy men anc women m whom the circulation | it would have been impolite, but I could not help over- | tion is on a large scale.”—The Evening Post. 
becomes (listurbed (‘ distrained ” is Richardson’s word)| hearing a good deal, as they were close to my side. ~~ + oe 


hy an arduous pursuit of the exercise. Fortunately | The lady seemed greatly surprised that the carriages 





Important to Millers. 


| 
there comes with this a “saving” distaste for the ex-| were not wound up before starting. Upon being told} The United States Circuit Court, Eastern District of 
ercise which gives protection. For sowe obscure rea- ‘that petroleum was employed for the power, she ex-| Pennsylvania, in the case of Henry B. Keiper and 
son, one who has been a eyelixt gives up using his| pressed her astonishment that a light should be em-| Lanious B. Keiper, complainants, vs. Charles Miller, 
wheel. Upon examination it is found that there isa) ployed in any part of the engine, believing that the | defendant, holds that the patent granted to Samuel 
feebleness of the cireulation, coldness of the extremi- | carriage was run by the weight of the petroleum alone. | M. Brua, November 12, 1878, No. 209,795, is valid and 
ties and an unnatural langnor and inability to sustain | This worthy couple were so dissatisfied with the pres-| the defendant has infringed as alleged. 


fatizue and a rather quick weariness if exercise on the | ent condition of mechanical knowledge that they went 


The Brua case dates from September, 1892, when 


machine be tried. |away in disgust. This is one of the small trials which | Samuel M. Brua assigned to Messrs. H. B. & L. B. 

Contrary to what would be expected theoretically, | the engineer of the establishment has to put up with Keiper, of Lancaster, Pa., his patent No. 209,795, of 
cycling exercise carried out with moderation two or|in the course of daily life. In crossing the main| November 12, 1878, for a “Process in Milling an Im- 
three times a week, if it be done without strain, as in|avenue, which runs from the Are de Triomphe to| proved Grade of Flour,” the claim of the patent read- 
hill climbing, and if it be not too long continued, as in| Neuilly, we met a smart little victoria without a horse. ing as follows: 


n long streteh, proves an actual remedy in cases of | A lady, elegantly dressed, was seated inside, with a 


“The process of producing an improved grade of 


fatty degeneration of the beart. Richardson relates, | liveried coachman on the box. I was told that this| flour, consisting essentially in continuously mingling 
imleed, a case in which the exercise proved benefi-| lady was a well-known actress of the Theatre de Fran-| the corresponding grades of the valuable products of 
cial to a man of over seventy-five years, suffering | ¢ais, who lived outside Paris, and went daily to the| the first and after grindings, respectively, for running 


with symptoms of senile failure of the heart. Horse| Magasins du Louvre and the Bon Marché to do her, 


ff the finished flour uniformly pending the regrinding 


exercise he believes not in the least degree comparable , shopping, the distance traveled being no less than five | and rebolting, substantially in the manner and for the 
with cycling in these cases, while walking in any de- ‘miles each way. She had started this carriage from! purpose verified.” : 
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THE MOTOCYCLE RACE, 


ty-two. The gross time taken by the Benz mo- 


The motocycle race for prizes aggregating $5,000,|tor in traveling this distance was 9 hours apd 
which were offered by the Chicago Times-Herald, | 30 minutes. The start was at 9:13 yesterday morning 


and which was to have occurred November 2, was post.| and the finish at 6:43 in the evening. 


poned untii November 28, Thanksgiving day, at the 
request of eighteen makers, who had not been able to 
put their machines in readiness. 

In the recent Paris-Bordeaux race it was necessary 
to postpone the race from its ori- 
ginal date, and the contestants had 
seven months in which to get 
ready; the same was true in the 
Paris-Rouen contest; so it is not 
surprising that American inventors, 
who only had three monthe in 
which to perfect their carriages, 
should be somewbat behind-band. 

It was decided, however, to have 
a run over the course on Nov. 2 
for a purse of $500, to be divided 
between those who covered the en- 
tire route to Waukegan and back, 
92 miles, within the time limit of 
thirteen hours, but owing to an 
accident to the Duryea machine 
the Benz wagon had uo rivals, and 
the judges awarded the prize to 
H. M. Mueller, of Decatur, Ill. Two 
carriages only entered the contest— 
the Benz motocycle, owned by H. 
Mueller, and the Duryea carriage, 
made by the Duryea Company, of 
Springfield, Mass. Crowds began 
to form along the Midway Plais- 
ance as early as seven o’clock, and 
at 8:15 the two carriages started. 
The crowd was then so dense that 
the police had some difficulty in 
forcing the people back so as to 
mmake room for the motocycles. The 
two Kane Pennington motocyeles 
arrived five minutes later and were 
sent across the line. Mr. Penning- 
ton announced that he did not care 
to compete in the special contest, 
but would make a run over the 
bonlevard and across to Lincoln Park. Both the 
Duryea and the Benz vehicle had slight accidents 
before the outskirts of Chicago were reached. All 
Waukegan turned out to view the novel spectacle. 
The Benz wagon entered Waukegan at 2:40 P. M.; the 
motor was there replenished with gasoline and ice was 
dumped into the box above the motor to cool it, and 
in seven and one-half minutes the wagon was ready 
for the home stretch. ; 

At Prairie View, one mile from Haif Day, the Duryea 
wagon was going at a good rate along a uwarrow road; 
a little ahead of it a farmer was driving his team. 
response to the whistle 


|rily block the way. 


In | 


In making the 
run the only time delay allowed by the jadges under 


the rules and conditions of the race was for stops at 
| grade railroad crossings, where trains might tempora- 





The Benz machine lost seven 





MORRIS AND SALOM’S ELECTROBAT. 


|minutes through this cause. The judges therefore 
‘corrected the running time from 9 hours and 30 min- 
jutes to 9 hours and 224 minutes. This will be the 
official record of the length of time occupied, showing 
an average speed of approximately 10 miles an hour. 
But the machine lost other time than that at grade 
crossings. Its total loss of time was forty-six minutes, 
| waking its real running time for the entire distance 8 
hours and 44 minutes. The time losses enumerated 
were: By sparking machine, 2; by loss of tire, 7; ad- 
justing tire second time, 3:30; by snarking machine, 
2:30; taking water, 4; by sparking machine, 3:30 ; lost 








road by fault of bicycle gvides, 4; taking supplies at 
Winnetka, 5; taking supplies at Waukegan, 7; loss at 
grade crossings, 7:30: total, 46. 

The total consumption of gasoline for the ninety- 
two miles was 51g gallons, representing an expense of 
less than $1. The result of this preliminary contest 
shows that a great interest will be taken in the 
race on Thanksgiving day. 

We present an engraving of Mr. 
Mueller’s Benz motocycie, which 
won in this preliminary race. The 
wagon was made under the Benz 
patent, and was imported from 
Mannheim, Germany, in May, and 
has since been in constant 
The motor is built on the same 
plan as all the Benz motors. The 
principle is that of the gas engine ; 
crude gasoline is used, and the gas 
generated from it is expioded by an 
electric spark. It carries four pas- 
sengers and is controlled by a per- 
son sitting on the rear seat. In 
Germany, the Betz motor wagon is 
very popular, and not long ago 
Emperor William, of Germany, 
rode on one from Maxan to Lau 
terberg. a distance of fifteen miles, 
in 35 minutes, an average speed of 
2 minutes and ® seconds per mile. 
Director William Esswein, of the 
Bavarian railroads, owns two of 
the Benz wagons, cne with a top 
and one without, so as to be pre- 
pared for all kinds of weather, and 
travels in them 60 miles a day. 
going to business from his house at 
Durkheim, 15 miles from Lud wigs- 
hafen, and returning for his lunch, 
He makes an average speed of 2 
minutes and 40 seconds per mile, 
and has been doing this almost 
daily for eighteen months, 

We also illustrate the “ Electro 
bat,” which Morris and Saiom, of 
Philadelphia, who are representing 

an electric storage battery company, bave entered 
for the great race, They have coined the new 
word “electrobat ” to describe their machines and give 
The termination, ‘* bat,” 


Ube. 


them a distinctive name. is 
derived from the Greek word “‘bainein,” ‘to go.” In the 
large “electrobat ” which we illustrate, for they have 
entered two carriages, no machinery of any kind is in 
lever; the car 


Yo 


sight with the exception of the steering 
riage seats two, but is arranged to have another seat 
on the back. There are two Lundell motors of nomi 
nal 1% horse power each, attached to the front 





axle, and pinioned on the armature shafts, geared 
directly into the driving 








of the Duryea carriage 
the farmer determined 
to give up his right of 
way: he made a mis- 
take, however, and 
turned his wagon to the 
left instead of to the 
right. The motor wag- 
on ran to the left at the 
same time that the farm- 
er swung around his 
horses. Mr. C. E. Dur- 
yea grasped the situa- 
tion at once, and rather 
than have a collision he 





preferred to take 
ehances with his ma- 
chine. which was ran 


down into a ditch at the 
sije of the road. The 
motor wagon was dis- 
abled and out of the 
race, and Mr. Duryea 
had it bauled to the 
nearest railway depot 
and transported to Chi- 
cago. A large crow¢ 
was waiting to see the 
Benz carriage finish. 
At precisely 6:43 P.M 
itstopped in front 
the Grant monument 
and Judge Somers call 
ed out the official tim« 
of the finish. The 
judges then examined 
the motor carefully, and 
received a statement 
from Mr. Mueller of the 
delays he had experi- 
enced. The official state- 
ment of the judges is 
as follows: 

The number of miles 
actually run was nine 


0 











THE BENZ MOTOCYCLE. 


gears attached to the 
front wheel; the steer 
ing is accowplished by 
turning the rear wheels 
parallel with each other 
from a point about three 
inches of the 
plane of the wheel and 
connected by a rod 
a vertical lever of a con 
venient t 


inside 
ty 


height to be 
operated from the front 
seat of the carriage. It 
ean be turned coniplete- 
ly around in a circle of 
twenty feet in diame- 
ter: the wheels are of 
wood and fitted 
with pneumatic tires 
and ball bearings. 

The front wheels are 
40 inches in 
and the rear or steering 
wheel is 28 inches in 
diameter. The bat 
teries are furnished by 
the Electric 
Battery Company, 
Philadelphia, and con- 
sist of four sets of 
twelve cells, each hav- 
ing a norma! capacity; 
of fifty ampere 
per cell. The control 
ler is operated by means 
of asmall hand wheel. 
There are four speeds 


are 





diameter 


Storage 


ot 


hours 


ahead and one back- 
ward, which are ob- 
tained by various 
groupings of the bat- 
teries and motors in 
series and paraliel. It is 


said that the carriage 
has a waxinum speed 
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Cements in Mason Work. 

A representative of the Brickbuilder, in an interview 
with Mr. William Peck, of the H. Wales Lines Com- 
pany, Meriden, Conn., an authority on mason con- 
struction, obtained the following information : 

“Do you favor the first or second setting of cements 
for wason work ?” asked the interviewer. 

“That depends,” answered Mr. Peck, “upon the 
work I have in hand. Generally, however, I prefer the 
second setting. The truth is that masons very seldom 
use the first or even second setting of cement, but, 
owing to their ignorance of the action of cement, gen- 
erally use it in its third setting. Laborers usually mix 
up a bed full at a time and temper it as it is used, some- 
times once, very often twice; thus by the time it gets 
into the wall it is in its second or third setting. 

‘For sidewalks or cement floors I prefer the first set- 
ting, as it works better and does not become so spongy 
under the trowel.” 

“What do you consider the best mode of putting 
down cement floors ?” 

“TI think the best manner to do a good job is, first, 
to bave the ground underneath well tamped down and 
solid ; second, to use screens instead of strips to get 
the proper thickness of cement; third, to have help 
enough to keep putting down all the time and not have 
to wait between batches, thereby causing a break or 
joint between the settings, which is liable to make a 
erack; fourth, to float the first coat or layer as little as 
possible, thereby preventing the rising of the sand to 
the top of the cement, and insuring a good bond be- 
tween the rough coat and finish.” 

‘What is one of the common errors of contractors ?” 

“One great mistake they make is in not keeping 
their walls properly covered during construction, es- 
pecially in the winter. A few dollars expended for tar 
paper or canvas and the time required to cover them 
will often prevent hundreds of dollars’ worth of dam- 
age by elements, and will not leave a dark streak there 
when construction is continued.” 


ip 
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New Method of HRefrigeration. 
Considerable advances have taken place in the last 


of twenty miles an hour on good roads, and the 
capacity of the battery is sufficient to ran the carriage 
for twenty-five miles, It weight complete with battery 
is 1.650 pounds 

Remarkable evidence of the widespread and grow- 
ing interest which is felt in the development of avto- 
mobile conveyances was afforded at the exhibition of 
horseless carriages by Sir David Salomons, at Tan- 
bridge Wells, England, on Oetober 15. Theexhibition 
brought interested spectators from London and all 
parts of the country. The number of vebicles shown 
was not large, but was fairly representative; with one 
exception all of the carriages were of French manu- 
facture and design. 


-— 
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Maple Sugar. 

In the last issue of the Experiment Station Record, 
Vol. 7, No. 2 some interesting data are given concern- 
ing maple sugar and sirup, which were taken from the 
New Hampshire Experiment Station Bulletin No, 25. 
Messrs. H. Wood and F. W. Morse reported their 
conclusions based upon the analyses of twenty-six 
samples of maple sirup and of nineteen samples of 
maple sugar. Their conclusions are given as follows: 

Experiments in letting sap stand for several days 
before boiling, filtering and rapid and slow 
evaporation had no decisive effect on the composition 
of the sirup. 

The sirups from soft maples were somewhat inferior 
to those of rock maples both in color and flavor. 

Boiling the sap did not seem to affect the color of: 
the sirup, but injured its flavor. Sap that was kept 
five days and then boiled gave one of the lightest 
eolored samples produced. 

The rapidity of boiling had little influence on the 
color, samples of sirup from saps that we allowed to 
slowly simmer away being as light colored as those 





‘ 
‘ 


sap, 


from similar saps boiled rapidly. 

The lightest colored samples were produced by boil- 
ing a quantity of sap antil finished, without addition 
of fresh sap. One sample produced by boiling two 
quarts of sap in a large glass beaker until it was thick 
sirup, without addition of sap and without skimming, 
had little more color than the sap from which it had | 
been made, This sap was from covered buckets, and {ducing low temperatures, and, as the reports of the 
was thoroughly strained through cloth before boiling. | various experiments made by Professor Dewar at the 

Sap filtered through quartz sand produced a sirup Royal Institution have shown, degrees of cold can now 
in no way superior to the preceding, while one filtered | be obtained with a facility which a few years ago 
through boneblack lost almost entirely the character-| would have been thought impossible, and such perma- 
istic maple flavor. nent gases as oxygen, nitrogen and hydrogen are 
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few years of the processes adopted for artificially pro- | 
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cooling yet more powerfully the advancing stream in 
the inner tube. 

By carrying this cumulative cooling effect suffi- 
ciently far the circulating air is at last brought down 
to its critical point, and liquefies, after which a con- 
tinuous stream of liquid air is merely a question of 
engine power. It is impossible without the aid of dia- 
grams to explain clearly how the continuity of the pro- 
cess is maintained, but the cycle of operations can be 
readily apprehended. There is compression, expan- 
sion in aclosed chamber and utilization of the cold 
thus produced to repeat the cycle from a lower initial 
temperature. 

During the process just described the air becomes 
steadily richer in oxygen until that gas forms some 70 
percent of the product. This relatively pure oxygen 
is sufficiently good for certain purposes, and it may be 
further purified from nitrogen if desired. The price of 
oxygen gas thus obtained compares, it is said, favora- 
bly with that produced by the methods now in use. It 
would have been gratifying (the Times remarks) to 
have been able to announce that this commercial ap- 
plication of recent scientific ideas, so closely associated 
with the Royal Institution, had been made in Eng- 
\land. But, unfortunately, in this, as in so many other 
cases, it has been “* made in Germany,” where there is 
at present far more alertness and a far higher stand- 
ard of technical knowledge than among ourselves. 


a. 
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Wood Pulp Fruit Cans. 

Wood pulp fruit cans are among the latest applica- 
tions of wood fiber to a useful purpose. 

The preparatory machinery, the American Wood 
Worker tells us, consists of a beating engine, for disin- 
tegrating the pulp, and a compressed air pump and an 
engine for pumping the fluid pulp. The soft pulp 
produced is placed on the fine netting and the moist- 
ure driven out by compressed air, the mesh holding 
the fiber permitting the water to escape. The pulp, 
while yet in a soft state, is gathered upon a large 
roller in sheets about 8 x 10 feet square, until about a 
quarter of an inch thick. It is then cut off the roller 
and carried up on a canvas carrier to a drying chamber 
nearly 100 feet long, through which it slowly passes, 
| requiring about ten minutes to make the trip. When 
| the sheet arrives at the other end it is partly dry and 
may be handled readily. It is placed next between 
pressing rollers, then shaped into cans about as ordi- 
nary tin ones are, the edges being connected with a 
special glutinous matter. Then the cans are finished 











Sap mixed with rain water gave a sirup objection- 
ably dark colored 

Dark more 
reducing sugars than light sugars, and had a much 


sugars contained less saccharose and 


lower purity coeflicient. 
+ 6 > ee 





liquefied without difficulty. Hitherto the necessary | off in the machine. This is one way, bat it makes a 
reduction of temperature to the critical point of such | 5€@™. Another mode, adopted later, in which no 


a gas, or rather a mixture of gases, such as is contained |8#™ on the side is made, consists in taking the soft 


in the atmosphere, has been effected by the successive pulp direct from the wire netting and moulding it into 
employment of liquefied gases boiling at lower and | °ylindrical form, about the length of a dozen cans, and 


lower points on the scale, the latent heat of evapora- keeping it on the hollow tubes until ready for cutting 
tion being employed as the medium for abstracting | #4 heading. 


Photography as a Cure for Drunkenness, 

We commend this story to the attention of our) heat from the gas experimented upon, the final decre- 
temperance contemporaries, ‘“‘merely adding,” as Mr. | ment of heat being obtained by the rapid evaporation 
Richard Swiveller would say, that “if it isn’t true, it’s | of the liquid produet itself. The precise modus oper- 
very good”: “A woman in Salemville, Pa., deter- | andi has been described at various times in our col 
mined that her husband should know how he looked | umns. 
when he was drunk. ~She knew how he looked well; By a new process, however, the laboratory methods 
enough, and needed not that any man should tell her. | that have so far been employed for the liquefaction of 
Her children also knew by sad experience, but the man | gases having a very low boiling point appear likely 
himself had a very imperfect idea of the state of his|to be supplemented, at all events, in producing such 
case when he came bome and fell into a| products ona commercial scale. The process, which 
maudlin slamber, she sent for a photographer to come ) is the invention of Herr Linde, a man of experience in, 
forthwith, and on his arrival she set before him his| refrigerating machinery methods, has been described 
in a recent issue of the London Times. 


So once, 


work. She ordered the photographer to photograph her 
husband as he sat in the chair. The photographer did| The new apparatus dispenses with the use of inter- 
bis work, and did it well; and when the photograph | mediate cooling agents, and relies entirely upon initial 





was finished and laid beside the husband's place at | compression by powerful engines and subsequent par- 
breakfast it wasa revelation, and the sobered gentle- tial expansion of the compressed air under carefully 
man experienced a decidedly new sensation. There | regulated conditions. 
was no need of explanation; the thing explained it-| Most people probably have seen at one time or an- 
There was no chance for contradiction , the sun | other the familiar lecture room experiment of forcing 
a re- a piston suddeniy down a cylinder, and showing the 
ignition of a scrap of touch paper by the heat thus 
produced. If while the compression is maintained the 
Navy cylinder and its contained air be cooled to the original 
The annual report of Captain W. T. Sampson, chief | temperature, then, on suddenly withdrawing the pis- 
of the Naval Burean of Ordnance, contains an esti-|ton and allowing the air to regain its original volume, 
mate of $6,457 984 for carrying out the vlans of the there will be a fall of temperature corresponding to 


self. 
tells no lies. There was no room for argument; 
form has taken place.” 

z>-o- Ss —_—— - 





Estimates Captain Sampson's Report, 


| 


ee 
A New Star in Carina, 

Dr. Edward C. Pickering announces in Harvard 
College Observatory Cireular, No. 1, that from an 
examination of the Draper Memorial photographs 
taken at the Arequipa Station of the Observatory, 
Mrs. Fleming has discovered that a new star ap- 
peared in the constellation Carina in the spring 
of 1895. On sixty-two plates. the first taken on 
May 17, 1889, and the last on March 5, 1895, no 
trace of the star is visible, although on some of 
hem stars as faint as the fourteenth magnitude 
are clearly seen. The exposures of these plates varied 
from 10 to 242 minutes. On nine plates, the first taken 
on April 8 and the last on July 1, 1895, the star ap- 
pears and its photographie brightness diminishes dur- 
ing that time from the eighth to the eleventh mag- 
nitude. This star precedes A. G. C. 15269 (photome- 
trie magnitude 5°47) 0°5m., and is 07 north. Its ap- 
proximate position for 1900 is therefore in R. A. 11h. 39 
m., Dec. —61° 24. Two stars of the eleventh magnitude 
are near the Nova. One is nearly north, 110° distant, 
the other is 80° south preceding. 

+ 
Sealing Bottles Electrically. 

In a recent number of La Nature, M. A. M. Villon 
describes a novel method of sealing champagne bot- 
tles. The loss and deterioration of champagne due to 
the escape of gas has long, he says, made some pro- 





bureau for the fiseal year ending June 30, 1897. In-| the rise on compression. 
cluded in this amount are items of $25,000 for arming | If now the cooled air could be used to reduce the 
and equipping the naval militia, $500,000 toward the 
of auxiliary cruisers, and $4,390,204 toward 
the armament of vessels authorized. 

He says: The wisdom of the department's decision 
in favor of 18 inch caliber for the new battle ship has 
been conclusively demonstrated by recent armor tests.” 


sion, it is evident that, starting from a lower point: 
than the first batch, the second would on expansion 
reach a lower point. 


arinamen 


The California Powder Company bas succeeded in! far as possible by ordinary refrigerating methods, and 
inanufacturing excellent powder for the 8 inch as well| passed into a spirally coiled pipe, over 100 yards long. 
as for the 5 inch gens, and is now in a position to| This pipe is inclosed in a second spiral. By means of 
make prismmatic powder for all calibers. | valve at the end of the inner spiral a certain propor- 

Relating to the adoption of the Lee rifle as the naval tion of the compressed air is allowed to expand in the 
sinall arm, Captain Sampson says: “The change in| space between it and the outer pipe. Thus the stream 
the navy caliber from 0°45 to 0236 will result in a! of air flowing to and also from the pump is cooled by 
hvhter gun, less shock of reeoil, almost double mazzle| the compressed portion which has been allowed to ex- 


This is the principle of the new liquid air apparatus. | 
A powerful engine compresses air, which is cooled as'bath has a cover of paraffined wood with conical 


|cess of perfect airtight sealing desirable. M. Villon 


temperature of a second quantity of air before expan- | accomplishes this by covering the cork and part of the 


neck with a thin layer of copper electrically deposited. 
For this purpose the neck of the bottle is coated with 
a conducting substance such as blacklead, zine or cop- 
per powder, and plunged in a galvanic bath. This 


holes, which are lined with copper rings. All these 
rings are connected among themselves, and with the 
negative pole of the dynamo, while a copper sheet in 
the bath is connected to the positive pole. The bot- 
tles are simply inserted in the holes, neck down, and 
when a layer of two-tenths to three-tenths of a milli- 
meter has been deposited the current is stopped. The 
deposit may be gilt or silvered, or given any desired 





velocity and danger space, more than double penetra-| pand, and arrives in its turn at the valve in a colder 
tion, and a more then doable quantity of ammunition | state than the portion that preceded it. 


carried on the person. These are actual results.” ly it reaches a still lower temperature on expansion, 





shade in special baths. The process, of course, can be 


Jonsequent- | employed toseal bottles for mineral waters, preserves, 
and a variety of products, 
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RECENTLY PATENTED INVENTIONS 
Engineering. 


HypRAULIC AIR BLAST APPARATUS. — | 
Henry A. and Isaac Rogers, Bingham Canon, Utah. For | 
furnishing air at a comparatively low cost ‘o buildings, 
forges, mines, etc., and removing foul air therefrom, 
these inventors have devised an apparatus comprising a | 
straight hollow cylinder open at one end ond contracted at 
the opposite end, an air pipe being connected to the con- 
tracted end, and a water nozzle projecting into the cylin- 
der, in the bottom of which, near its contracted portion, is 
a trapped outlet pipe. The water nozzle nas an outwardly | 
leading branch, the outward discharge of water with- | 
drawing air. 

GRAVITY ENGINE.—Thomas G. Blatch, 
Hazleton, Pa. Upon aehaft is held to turn a hub or | 
sieeve having opposite radial cylinders, there being stuff- 
ing boxes in the ends of the sleeve and the outer ends of | 
the cylinders, whose inner ends are connected by ports | 
with inlet and exhaust openings in the shaft. Plungers | 
sliding in the cylinders are rigidly connected at their | 
outer ends with a heavy wheel, and the motive agent, | 
entering through a port in the shaft, pushes the piston in | 
one cylinder to lift the wheei, the other port being then 
connected with the exhaust opening, and the wheel be- | 
ing rotated by its own gravity, as the different ports are 
thus alternately opened and closed. 














Rallway Appliances. 
CABLE GRipP.— Zebulon 8. Taylor, | 





entific 


ment a U-shaped frame is adapted to be supported on the 
work-holding mandre! of the grinding machine, the frame 
having in the ends of its arms means for securing in axial 
alignment a form or pattern and an irregular piece of 
work to be ground, the pattern being in position to be 
engaged by a finger or projection on the tool post while 
the work is engaged by the grinding wheel on the spindle 
of the tool rest. 


ati 











Miscellaneous, 


EVAPORATOR.—Peter Cooper Hewitt, 
New York City. This apparatus has heating tubes and 
one or more return tubes, and a separating chamber with 
a series of stationary tangential nozzles communicating 
with the heating tubes, to effect the separation of the 
vapor and the concentrated liquid by the motion of the 
liquid. The separating chamber has a vapor outlet, and 
one or more liquor outlets at its bottom, while a liquor 
overfiow is arranged between lines passing through the 


| 
vapor outlet and the return liquor outlet. The method 
and apparatus may also be used for separating a mixed 
liquid or solution by the removal of one portion in the 
form of vapor, leaving another portion which is not 
vaporized. 

CARBONATOR.—George Noll, Minden, 
Germany. According to this improvement an upright 
cylinder is filled with small pieces of glass, porcelain, etc., 
not soluble in water or carbonic acid, and carbonic acid 
gas is delivered through a pipe to the bottom of the ves- 


American, 


the window frame and the window sash having vn each 
side a rack, The spindle on which the pinion revolves 
is capable of lateral movement, and is controlled by a 
spring brake and adjusting device, and before introduc- 
ing the sash into the frame the pinions to engage the 
sash may be carried within their casing, leaving the sash 
groove free and uninterrupted. 


ScAFFOLD BRACKET.—Aaron L. Wade, 
Bradford, Ohio, This isa bracket which may be applied 
to or supported by a ladder either from the front or from 
the back, and may be adjusted from rung to rung of the 
ladder, as required, and given any desired inclination. 
It may also be attached at one of its ends to a roof or 
equivalent support when necessary, and may be folded 
when not in ase to occupy a small space. 

BRACKET.—Charles A. Baker, Wauke- 
sha, Wis. This is « bracket more especially designed for 
use on vestibule doors, windows. etc. It consists of a 
tubular base with integral flanges for fastening the base 
in position on a door, window, or other support, while a 
telescoping bracket member has a head for supporting 
a rod or pole and a split tubular shank fitted to slide in 
the base is adapted to be secured thereto. 


VEHICLE SPRING. — Willie N. Snow, 
Eaton, N. H. Combined with the bolsters and side bars 
are coiled springs having their ends extended outward 
and the axes of their coiled portions parallel with the 








side bars, one end of each spring being attached to a 


bolster and the other ends having pivotal connection 
with the side bars, while an equalizing frame journaled 


on the bolsters has outwardly extended arms pivotally 





Long Branch, N. J. This improvement enables the sel, the upward flow of the gas meeting a downward flow 
gripman to readily open and close the gripping jaws to | of finely divided water supplied at the top, the gas coming 
release or engage the cable, and is so arranged that a part | in contact with all the particles of water, forming a per- 
of it automatically releases the cable at a crossing and fectly uniform product free from air, and the charged 
swings clear of the crossing cable, while the remaining | product passing through perforated partitions into an ac- 
part of the grip retains its hold on,the cable grip until | cumulator at the bottom. 

otbeek. | 8 a met eee the dent | Brcyete Driving G@EAR.—Carl Nor- 


| dell, Stamford, Conn. This gear dispenses with the 
comprises hinged casings in which are hinged 
—— 7 - sa and closed ia the ph yond | chain and sprocket wheel, substituting therefor vertically 


jaws adap 
ings, the jaws having arms with which are connected | *¥i™eing pedal levers which drive directly the rear wheel, | 





connected to the side bars, the yokes or stirrups on the 
bolster embracing one arm of the equalizing frame and 
the adjacent end of the spring. 

Waaon BRAKE.—Benjamin F. Jack- 
son and Marshal L. Hughes, Sutton, West Va. This im- 
provement comprises a brake beam with heavy shoes to 
engage the wheels, a spring throwing the beam into brak- 
ing position, while a lever with swinging fuicrum is con- 
nected to the brake beam, and a draught mechanism con- 
nected to the lever is arranged to hold the brake shoes 
out of engagement with the wheels when a pull is exerted 
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crossheads carried on piston rods moving in cylinders | “ete being a shifting fulcrum for the levers, whereby 

they revolve the wheels with which they are connected 
by a comparatively small foot movement. On the bicycle 
frame, on opposite sides of the rear wheel, are journaled 
gear wheels having inwardly projecting rims, pedal levers 
having a crank connection with the gear wheels, while 
hangers adjustably pivoted on the frame are slidably con- 
nected with the pedal levers, pinions connected with the 
rear wheel being geared to the inner sides of the gear 
whee! rime. 


PHOTOGRAPHIC RETOUCHER.—John N. 
Choate, Carlisle, Pa. Two patents have been granted 
this inventor for two forms of an apparatus in which the 
retouching pencil or stylus is held rigid or immovable 
while in uee, and every movement of the body of the in- 
strument is due to vibration of the armature, which has 
an elastic or yielding contact with the body or frame of 
the instrument to vary the power of the stroke. The ad- 
justment of the pencil or stylus at different angles rem 
body of the instrument is also provided for, and for hold- 
ing it fixed in different adjustments. The retouching 
pencil may also be secured to the frame of the hand- 
piece or motor to form an immovable part of the instru- 
ment while in use, a tremulous movement being imparted 
to the motor and the hand in which it is held, whereby 
the pencil point is caused to make rapid but slight im- 
pacts on the negative, producing the most delicate re- 
touching effect. 

Hoisting APPARATUS.— Lincoln Fred- 
eric, Shamokin, Pa. This improvement relates especially 
to improved construction of guides upon the car and 
frame, whereby the dumping operation is accomplished 
in an easy manner, and the return of the car to and its 
stoppage in normal hoisting position are assured. The 
improvement may be applied to a bucket car for hoisting 
water from drowned wells, 


APPARATUS FOR LIFTING FISHING 
Ners on Loves.—Ralph and Walter M. Connable, Petos- 
key, Mich. According to this improvement an endless | 
carrier has devices for gripping and carrying forward a | 
net, and releasing it at the delivery end of the carrier, 
there being a number of the gripping jaws opened by the 
weight or strain of the nets sufficiently to receive the net 
or a portion of it, but not enough to admit the leads, 
floats, or fish. The machine stands preferably near the | 
pilot house, so that the wheelman regulates the speed of 
the net-lifting device, and the nets are drawn from the 
water with a continuous and uniform inward movement. 


FIRE EX TINGUISHER.—Mariner J. 
Kent, New York City. In portable apparatus where two 
chemicals are employed, this invention provides an im- 
proved holder for the acid, preventing its accidental es- 
cape and the entrance of the surrounding liquid without 
the use of a valve or stopper for the acid holder, but hav- 
ing novel conveniences for its proper gradual escape. so 
that the acid will fully combine with the second liquid, 
and the escape of uncombined acid from the apparatus 
will be prevented. 


Goops EXHIBITOR.—Gustav L. Hey- 
man, Carlisle, Ky. For supporting and exhibiting bolts | 
of oil cloth, each rolled on a central wooden stick, this | 
invention provides a suitable stand mounted on casters, | 
on which is a goods holder or carrier revoluble about a 
central post. The oil cloth bolt retains its rigid condi- 
tion, and yet is rotatable on the supporting devices, the 
goods being kept neatly rolled, and so that the patterns 
may be readily displayed. 


Winpow. — Lorenzo A. Murphy and 
Alexander H. Milne. Wellington, Canada. This inven- 
tion provides an improved sash-balancing device in con- 
nection with a novel draft-closing board, affording means 
to seal the window at its sill and permit the upper sash 
to be lowered slightly for ventilation. The invention is 
adapted for use on any window having two sashes slid- 
able vertically in a casement, simple means being pro. 
vided for utilizing the weight of one sash to counterbal- 
ance the other sash. 


Sash Batance. — Joseph H. Bane, 
Barre. Mass. This is an improvement on a fornerly pa- 
tented invention of the same inventor, the operative por- 
tion of the balance being contained in a casing set in 


connected with a compressed air supply. A further pa- 
tent has been allowed the same inventor for improve- 
ments enabling the gripman to stop or start the car on 
curves in the road without danger of losing the cable 
or permanently displacing it from its supporting pulleys 
in the duct. 





Electrical. 


CuosED ConpurT RarLway.—Michael 
F. Flynn, Stamford, Conn. In this conduit are s ly 
and return wires and a contact rail with which a trouJey 
mounted on the car is arranged to run, while switch de- 
vices at intervals along the conduit are adapted to con- 
nect with the supply and return wires, the car carrying 
mechauism for operating the switch devices, and also a 
shifting device to shift the switch devices to a neutral 
position. The switches are worked automatically and 
positively, althongh adapted to yield without breaking 
under excessive strain, and the conduit may be easily 
and inexpensively laid and its contained wires perfectly 
insulated. 





Mining, Etec. 


DuMPING APPARATUS.—John D. Kelly, 
John Watson and William J. Brown, Coal City, Ill. This is 
an improvement especially adapted for mine cages, etc., 
and provides for a dumping platform in connection with 
a cage, on which a loaded car may be locked so that it 
wil] not move as the car is drawn upward or lowered. | 
When the cage has reached a specified point in the shaft, | 
the platform with its car may be automatically dumped | 
to the right or left, or it may be dumped in either di- 
rection by hand without the operator entering the 
shaft. 

SEPARATOR.— William O, Lentz, Mauch 
Chunk, Pa. This invertion relutes to jigs for separating 
coal from slate, ore, and othe: material, and the sepa- 
rator comprises a pan having an overflow at one end, 
where there is a well with inclined bottom and a gate at 
its lower end, while a shield at the lower edge of the 
side of the pan extends inwardly and downwardly into 
the well. The coal passes over the overflow and the 
slate passes down the well and into a separate com- 
partment. 








Mechanical, 


CHuucK.—Thomas E. Cherry, Bath, 
Me. This chuck comprises a body having a central sleeve 
with externa) guide grooves, there being sliding jaws on 
the chuck body, levers on the back of the chuck to ope 
rate the jaws, wedges in the guide grooves to engage the 
levers, and a screw collar to actuate the wedges. The 
chuck may be applied to an ordinary lathe spindle, and 
the jaws may be very quickly adjusted and firmly fast. 
ened, the jaws and mechanism being so arranged that 
face plate work, such as sheaves, bushings, gears, etc., 
may be very advantageously heid. 

WrReEncH.—Clarkson B. Collins, Mill- 
er’s Ferry, Ala, This is a tool which may be quickly and 
very finely adjusted, and in which the movable jaw may 
be locked in whatever position it may be placed with re- 
ference to the fixed jaw. A sleeve has free movement on 
the body of a toothed shank, spring-controlled dogs car- 
ried by the sleeve engaging the teeth, while a slide 
operates on the dogs. The tool is of very simple and 
durable construction. 


Screw Courtine LAtHE.—Wendell P. 
Norton, Torrington, Conn. This is an improvement upon 
former patented inventions of the same inventor, provid- 
ing improvements whereby the movement of the car- 
riage is automatically arrested. The reversing rod is 
under the control of the operator, and an auxiliary slid- 
able rod having adjustable stop collars is adapted to be 
alternately engaged by the carriage, a lever being con- 
nected with the reversing rod and the auxiliary rod, 
while a clutch mechanism actuated by the lever is 
adapted to be alternately connected by oppositely driven 
reversing gears with the driving shaft. 


GRINDING MACHINE ATTACHMENT.— 
Amos Hartley, Vassar, Kan. According to this improve- 
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on the draught mechanism. The brake acts automati- 
cally when a vehicle is traveling down grade, or when 
the horses are not exerting a pulling strain. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


NOVEMBER, 1895.—(No. 121.) 


TABLE OF CONTENTS. 

1. An elegant residence at Wakefield, N. Y.¢ Two per- 
spective elevations, aleo an interior view and floor 
plans. Mr. Ralph N. Cranford, architect, Wake- 
field, N. Y. An excellent design. 

2. Plate in colors of a cottage in the Colonial style re- 
cently erected at Mount Vernon, N. Y. at a cost of 
$4,750. Two perspective elevations and floor plans. 
A picturesque design. Mr. H. J. Robinson, archi- 
tect, Mount Vernon, N. Y. 

8. A double house at Marietta, Ohio, recently erected at 
a cost of $2,168. Three perspective elevations and 
floor plans. William Foreman, architect, Marietta, 
Ohio. 

4. Aresidence at Germantown, Philadelphia, recently 
erected at a cost of $25,000 complete, including 
stable. Perspective elevation and floor plans. 
Architects, Mesers. Hazlehurst & Huckel, Phila- 
delphia, Pa. An ornate residence in the Spanish 
Renaissance style. 

5. A residence at Lake Waccabuc, N.Y. Two perspec- 
tive elevations and floor plans. An attractive de- 
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(6657) F. E. T. asks how to transfer 
prints to wood. A. First varnish the wood once with 
white hard varnish, then cut off the margins of the print, 
which should be on unsized paper. Wet the back of it 
with a sponge and water, using enough water to saturate 
the paper, but not ec as to be watery on the printed side. 
Then, with a flat came)’s hair brush, give it a coat of 
transfer (alcohol) varnish on the printed side, and apply 
it immediately, varnished side downward, on the wood- 
work, placing a sheet of paper on it and pressing it 
down evenly with the hand till every part adheres. After 
standing a short time, gently mb away the back of the 
print with the fingers, till nothing but a thin palp re- 
mains. It may require being wetted again, before all 
that will come (or rather ought to come) off is removed. 
Great care is required in this operation, that the design 
or printed side be not disturbed. When this is done 
and quite dry, give the work a coat of white hard varnish 
and it wil) appear as if printed on the wood. 


(6658) C. A. M. asks how to clean cast 
iron, wrought iron, and steel preparatory to plating. A 
Cleansing Cast Iron.—Cast iron is freed from grease, etr.. 
by dipping in hot alkali solution used for a similar pur- 
pose with copper, and after rinsing thoroughly is pickled 
in water containing about 1 per cent of sulphuric acid for 
several hours; then rinsed in water and scoured with fine 

York. A design successfully treated in the Byzan- | sharp sand or pumice and a fiber brush. It is then rinsed 

- tine style. and returned to the acid pickle for a short time, rinsed 

7. A cottage at Mount Vernon, N. Y., recently erected | . ain and put into the plating bath direcily. If more 

at a cost of $2,500. Two perspective elevations than one per cent of acid is ased in the pickle, th time of 
rainy og me Mr. A. M. Jenks, immersion must be shortened, otherwise the iron will be 
—— deeply corroded, and the carbon which the metal con- 

8. Perspective elevations of two low cost houses located | saben and which is not. affected by the acid, will not 
at Hasbrouck Heights. N . J. Perspective eleva- | yield without a great dea) of labor to the sand and brush. 
tions and floor plans. Cost, $1,850. Mr. 8. A. | Cast iron does not gild or silver well by direct deposit 
Dennis, architect, Arlington, N. J. Copper or bronze deposits are better, t!.ough not perfect; 

9. Views and floor plans of two windmills, at Mount | pu if the iron is tinned, the coat is adherent and will 





sign. 

Reformed Dutch Church at Warwick, N. Y. 
Three perspective elevations and floorplans. Cost 
$30,000. Architect, Mr. E. G. W. Dietrich, New | 
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Vernon and Wakefield, N. Y. Cost complete, readily receive the other metals. Cleansing Wrought 
$1,800. Architect, Mr. Frank M. Wright, Mount Iron.—The cleansing of wrought iron, if much oxidized, 
Vernon, N. Y. is effected in the same manner as cast iron; but it will 


10. A stable at Wakefield, N. Y. Perspective eleva- 
tion and floor plans. Architect, Mr. Ralph N. Cran- 
ford, Wakefield, N.Y. An original design. 

11. Miscellaneous Contents: Hints to readers—The edu- 
cation of customers.—The echo organ at Weat- 
minster Abbey.—The Mascot heater, illustrated.— 
Carlisle's burglar proof window sash lock, illus- | 
trated.—Steam pipe and boiler covering, illus- 
trated.—A large shipment of roofing slate.—Mov- 
ing a masonry house.—The “ Royal” door check 
and spring, illustrated.—An improved window 
screen and awning, illustrated.—An tmproved 
steam heating boiler, illustrated.— Improved wood- 
working machinery, illastrated.—Painting iron 
work.—A new and powerful elevator, illustrated. 
—Cheap flour or middlings in paint. 

The Scientific American Building Edition is issued 


bear a stronger pickle and a longer exposure. Whitened, 
| filed or polished iron may be treated like steel. Cleans- 
| ing steel.—Dip in the caustic lye used for copper, ete., 
rinse thoroughly, scour with pumice powder moistened, 
rinse and pass through the following dip : 
bess 6 .-1 gal. 
HyGrochlovic 0008 ......uccccssccccccccesccG I 

Rinse quickly (but thoroughiy) and plunge in the bath. 
Clean wrought iron and stee! gild well without an inter- 
mediary coating in hot electrv gilding baths. It is diffi 
cult to obtain an adherent coating of silver on thence 
metals without interposing an intermediate coating of 
copper or brass, which renders the further operation uf 
silver plating easy. 

(6659) C. P. H., Portland, asks: What 
effective working pressure would be had at the end of a 
line of one inch pipe two miles long. with a compreseor 
supplying either 500 or 1,000 cubic feet of free air per 
minute at a pressure of five atmospheres or 75 pounds 
per square inch? A. With a delivery of 644 cubic feet of 
free air per minute you will have a pressure of 60 pounds 
perequare inch and for 12 cubic feet of free mr per 
minute the pressure will drop to 10 pounds pressure at 
the point of delivery. For the distance stated the total 
volume of 500 cubic feet per minute will reauire a 10 
inch pipe for a 70 pound working pressure at the end of 
the line. 
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Accounts, apparatus for keeping, M. H. Reberts.. 49,212 
Acid, apparatus for conceatratiog and distilling 














sulphuric, G. Krell 49, 138 
Adding machine, Williams & Jameson . Ha 
Addressing ‘uachine, Meier & Laadwan ° Say, 38? 
Alarm See Gurg!ar alarm 
Amalgamator, G. A. Gelien -- 40,258 
Animal trap, |. C. Pract 549,295 
Annunciator, electrical, R. L. Hunter O20, 49.241 
Arwmacure for dyvamv-electric machines or mo- 

tora, W. Decker 549.24 
Atomizer, A. C. Exwers 549,288 
Automatic regulator for converters of energy,W. 

K. Moore . HO 
Axte and axle box, L. Bure . 49,1065 
Axie sand collar, wagon, T. G. Mandt 9379 
Baling fibrous materiais, mode of and means for. 

T. H. Braver 519.78 
Ballots, table for use in countiog, G@ M. Greer 49.123 
Band catter and feeder, Kailor & Reeves 4, 198 
Rand cutter and feeder, N. J. Lindstrom O12 
Barrel, Townsen? & Yates --» 40.200 
fed joint, H. 8. Hart 549,128 
Bedstead ball ornament, D. N. Plame et al 49320 
Belt, tink, L. King 49.135 
Beit shifting mechanism, automatic, G. A. Smith 549.208 
Bicycie. D. di B. Savorgnan s -- HOM 
Bicyvie bearing. G. 8. Gundersen . 49,415 
Bicycle driving gear, ). W. Duncan . 40478 
Bieyele bandie bar, |.. B. Richardeotr -. 40.211 
Gieyele lock and suvport. J. A. Gorgas 49.411 
Bicycie saddle, B. &. Seaman 45465, 519.406 
Biercle way. W. H. Myers ‘ 549,385 
Bicycles, combined pump and saddle post for, 

Blackman & Cone 549,308 
Bicvecles. variable speed mechanism for, J. 

Mc Manus 549,459 
Biock and tackle, T. Ryland 549,279 
Roller. See Steam boiler. Water tabe boller 
Bolter feeder |ubricatur, G. Atkinson MOT 
Bolter fas plug, J. Rappe et al 549, 155 
Boilers, apparatus for feeding scale preventive 

compounds to. C. P. Hall 49, 479 
Botlers, diaphragm for locomotive, W. Britton 49.225 
Pvok and binding thereof, EB. Gregory * ion Pat I) 
Book cover and marker. G. Barnes -- 49.006 
Boot or shoe sole plate, Parker & Johnson 549, 252 
Boot or shoe stretcher, BE. J. Leighton 549,27 
Bottie protector, nersing, F. G. Presnell .. OAM 
Box. See Coffin rough box. 
tox filing machine, Palmer & Denmead 49,388 
Box for seckwear, etc.. F. A. Werbeck . 19,285 
Bor machine, J. G. Letteher M9, 375 
Box machine, match. H, W. Whelan 49,412 
Box nilling machine, W. 8. Doig . “OM 
Brake. See Sleigh brake 
Brush, rotary, C J. Clements 549, 106 
Bucket, well, T. J. Goodwin e - oa 
Buckie, susvender, J. F. Molloy 49,325 
Bullet. mashroom, T.C Smith _ 549.304 
Rurgiar alarm, J. C. Clemmensen . 49a 
Button setting machine, L. A. Sisson 549. 468 
Buttons, eyelets. iacing hooks, ete., bopper tor 

feeding, l. H. Sisson ° ‘9, 467 
Can Mling machine, W. B. Page . 40,51 
(ar coupling, T Ball 49, ISO 
Car coupling, L. C, Packham . 49.149 
‘ar coupling, D I Schulte 549,150 


Weaver 599,410 
in J. R. ide 549.363 





Car coupling, A. 5 




























Gate. See Rallway crossing gate 
Gate or door aieay 
Haley manemnanmnatih 
Gear, variable driving, A. O. Coliter. ; 
Glass measuring ppeeretas, T. C. Steimer.. 
Glassware, machine for ornamenting. 
Liljeqvist genees 
Glass works furnace, Baudoux & Gobbe....... 
Grain binder, butt adjuster. J. 7 bail 
| Grapling or dredging eS samsems é 
Grate, revolving, J. T. Lee... ....+--0++- 
Gravel or ore screen, F. “5 Roy: 
Grinding mechanism. feed, J. 





bolt, T. G. Bennet 


rker 
Harvester, J. Macphail nehuenes 
Hay sling, H. L. Fell semees 
| Hay sling attachment, L. i Holser. . 
| Heating ayatem . at aa Gacnecocee 
Hewp brake, Web ce 
Hitching 4 yan D. w. Page. 
Hommy mill, G. 8. Henry pocesees eeeceesos 
Hook and eye, A. Jacobs nn. ceceesccseenees 
Hoop driving machine, H. Se hmidt 
Horsesboe caik, removable, G. Bukofsky ‘ 
Hose reel, D. C. ase 





and operating devices, ' B. ¥. 


Guns, recotl SF ASSAY py magasine 


Gypsum rock to imitate chalcedony, treating, @ 
W. Pa . 


- $49,200 | 


. 549,151 | 
. 40009 


540.302 | Stackers, deflector for biast, F. B. Garnes. 


. 49451 | Sled, bob, A. A. Smith.......... 
549,442 





49.427 | Soap cak = Sy 
wane ORM | gose die D. ‘Mellen. 
-- 40,521 | e, W. F. ae 


43 Bole laying machines, re J for S EB. Winkley.. 


skirt attach tM.P.C.B 


Skirt, bicycle, 4, S. Winthrop. ... 





Sleigh, brake, 4. Larson 
mat, powsentionen iS seseréer, mene © 
te 


Soa 

| Bod « cutter, Ww. A. 

Soldering and labeling machine, can, W. 8. _ 
tic: + iapeetmenks aregnéoumaioalvanpesinenyes 

Soldering apparatus, lineman’s, C. J. Coleman.. 


recorder, J. Prokofleff........... «...«sie«« 
| ara motor, M. H. Wilson. P 


. 49.338 | Spring wheel, J. Buchanan................ 


Sprinkler See Lawn sprinkle \ 


. 49.489 | Steam boiler, J. Bonmer..................-«..++ 
. WO41l | Steering ap us, worm and gear, A. P. Stod- 
. 49150 CY ae err 
. MOA15 | Stiteh separating and indenting machine, y 2 4 
549,317 RIE o . vaccccccccccnesecosepecectgecsect 


’ 549.158 | Stone and mixing same, composition for artificial, 
w. 


MY 
* 540902 | Stone, art of and machinery for dressing, J. 8. 


. 9426 


. Jennens.... 


MAOCOT ... «ooo ncecsnccsessecccerecceccerececcencsoss 
















549,135 
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Ice machine, A Baliantine. 

‘ ya ines, Saber urifier and oil extractor for, Stone crusher, &. F. Weleb .................eseeeeee 549, A—Wood-working Machinery. 

- it F. "Se -broeder : 549,205 ee pater gins age F. = Marsb et al........ . pent! 73 B—Lathes, etc. 

Implement, compound, F. Starr 549,164 Stool, folding, H. L. Mo 

Indicator. Bee’ Office indicator.  Stiver indi- Stove or heater, oil, a nteriiood SENECA FALLS MFG. COMPARY, 
eator. | Stovepipe thimble, E. L. Kebn 695 Water St., Seneca Falls, N. Y. 

Insulating rails, F. W. Wilson . Sas pe ng et ve oh Schaab 

Insulator, electric supportin, Coilins.......++ rainer, m . wee ° 

Insulator rings, ~ahiee. Cc. re Peterson . 40.26 | Strainer, tea or coffee, F. P. Boland 549,433, AMERIUAN | PATENTS. — AN | INTER- 

Jack. See Lifting jack Street sprinkling apparatus, L.. ws Campbell... .. 549.437 | esting and valuable table showing the number of patents 

Joint and bearing, WG Rarig . 549.20 | Stud setting appliance, A. Latham. ................ 549,140 | have ne for the various subjects upon which petitions 

Journal bearing, W. J Sealy ... 549,194 | Stud, shirt or other. G. W. fudd.. pectecccescocccusess 7 SRR ve — filed from the bexinning down to December 

Journa! boxes, machine for facing jaws of loco- Suspenders, BE, F. Merwin inawéieneialiadads TE S. Contained in SCIENTIFIC AMERICAN noe P- 
motive, C. Melrose _ 649,264 | Switeh. See Blectric switch. Electromagnetic Pi auewe. No. i Price 10 cents. To be bad at 

this office and from wsdealers, 


Kiln. See Drying kiln. 


Kilns or stoves, air heating apparatus for hop, 


malt, or other drying, H. W. Joyce 
Lacing stud machine, H. 8. ¢ ‘rombie 
Lacing studs, machine for manufacturing, He 
Crombie . . 
Lacing studs, manufacture of, i. 8. Crombie... 
Lamp, electric are, F. , ‘ . 
Lamp, electric arc, €. F. Vogelius 4 
Lantern, C. Bergener. ............0cceceerereeees 
Lantern, railway, W. 8. Hamm. seveesecee 
Latehb. gate, C. W. Newton.... pesesewes 
Latch lock, J. J. Link oe 





Lath, H. Mellon , 

Laths, machine for making sheathing. c. 
Jouneon et al. .......... 

Lathes, tool holder fur jewelers’. “7? P. Owen. 

Laundry apparatus, J. Hughes 

Lawn sprinkler, W. K. Hawks 

Leather, treating, O. Geisler 


549,108 ee, local cramomitéor cireult fo 


. 49,107 
549.132 


AO, 409 Thrashing machine shaking screen, J. ‘Engel _ 
. 549,099 be cutting device for work boxes, 5. F. 
O’ Lear 


. MOA 


349.356 | Tire, pneumatic, H. L. y ease. 


M9143 


549,197 | Tar trap for hydra lap 
- 109 | Telegraph system, printing, J.B. Woonbridge 


switch. Railway switch. 
| Tank, J. Gutbrie... 


mains. C. L. Row 






Telephone, 8. Alexander........ 





Thermostatic regulator, H. A. Tobey. 


Toilet case, vonsorial, H. 


O26) ~Tomatk —¥ machine for tone and scalding, i. 


’ 549.318 | Tool, ball or roller ratchet, B. L 


. 549,250 
. 40,190 


. 40,3589 ©=Tower strike, Mereein & Porter... 


Tooth pick machine, Benham & 
Torch, R. J. Gatling. ...........-scseeceeee 


549.193 | Track drill, L. J. Crecelius...................s0005 a 


Leather working machine, G. W. Baker. .549, 422 to 549,424 


Lifter. See Pan lifter 
Lifting jack, W.8. McKinney 
Lifting jack, E. D. — 
Lister, riding, C 


Ru adie <a 
Lock. See tieyete lock. ‘Cylinder lock. Latch 


lock. 
Locomotive ash pan, J. W. Fox 
Log roller, B. J. Metzier 


Loom for weaving mats, etc., from coir yarn, Bul- 


lock & Fort 

Loom shuttle operating mechanism, W. H. Cra 
Loom stop motion, H, A. Owen : 
Loom take-up device, A. L. Skinner 
Labricant, F. A. Allen 
Lubricator. See Boiler feeder lubricator. 

Mail bag catcher and deliverer, ‘I’. Houston..... 
Malting apparatus, A. Zeckendorf 
Marine wreck indicating device. L. H. Timmans.. 
Marker, land, J. W. Moser . 
Mattress, O’Brien & Dix... 
Mattress frame, metailic A. B. Kenney. 
Medicated ventilator, A. C. Stevenson 


Trap. See Animai trap. Tar trap. 
Trap for sinks, bath tubs, etc., BE. H. Israet..... ooo 
D 


. 40.458 | Tubes, machine for forming seamless, J. Gorge 


. 40174 


. 49.120 


| 


. 49,182 | Valve, safety, J.G. Whi hy gpeccecacnececess 
raig. bry Vault, burglar prose, E. _L. Snader paseccce ecceseces 


GB Gn 0.0.045609.0000nnns gs cccgnec sehen cnncge ce cesccege - 
Tubes or cylinders, lining, Ward & Noll ° 
Turbines, steam, G. C. Pyie bebconseccccece 
Type case, Tesson & Genere 
Typewriting machine, A. Ashb 





Valve fitting macbine, F. 8 nge' erfield........ ence 


v ebicle, child’ * ls SEEDS 5 swnccoccecccccespesodent 


* Sen eo Vehicle wheel, G. R. jon  Schoick peocaqnessassaeais 


. W023 
. 9, = 
73 

542, mI 

. HOT 
549248 
549,370 
549, 405 


Metallurgical bearth and attachment, C. H. Land 549,520 


Meter. See Electric meter. 

Mill. See Hominy mili. Windmill 

Moistening gummed surtaces, device for, J. = 
Chamberlain , 

Mop wringer, A Sis MIT nctit cttanabeoneseves 

Motor. See Spring motor. Weight motor. 

Motor for operating fana, etc., J. J. Faulkner, 














. 549,104 


. 549,105 Water by Uns action, apparatus for purify- 


| 








Vending machine, coin controlled gas or liquid, 


° eo 
Ventilator. See Feed bag ventilator. Medicated 






















SHAPERS. PLANERS DRILLS 
P TOOL 











= HIB | CORAL EAT, ie INVENTORS. 
54e 


| Experimental By of every description. Automatic 
for circular. 
Y MFG. CO., Brooklyn, N. Y. 


DO YOUR OWN | ss.7"ertinatss 
money ow for 
PRINTING - easy.” Printed rules: 
+ = A Printed rules. 
Write for catalogue, 
Prose ft for  eiroulars ~~ . = 
ELS#Y & CO. 
a small paper, sul. Meriden, Conn. 
THE MODERN ICE YACHT. — BY 
Geo. W. Polk. A new and valuable paper, containing 


full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts ot 











549.421 
549,455 | Vaive device, compound ~4 C. W. Russell... - the latest, most approved forms. Illustrated with en- 


gravings drawn to scale, showing the form. position, 
and arrangement of ail the parts. Contained in SciEN- 
TIFIC AMERICAN SUPPLEMENT, No. G24. Price W 
cents. To be had at this office and of all newsdealers. 











ventilator. 
Vessel bulls, bi for cl i 
nn er 
Vine pulling machine. RE BERL conuntcoueh Salt 549,200 


Wagon, dum eat Bealley & Snyder 
Waist, T. B. Fitzpatri ‘ 
w one, machine, N. S. x Nee abreaserenmapt 
| Wateh, Di cenanccentneneneeeneecnes 

| Watchin cabinet for bolding, displaying and ‘rat- 


w can, +. Cabe' - gen euenenseesecces -cebanee 
ater from scale producing im ‘ties, us 
for freeing, ya aa posse a re 




































Car coapiing knuck | 
Car draught rigging, H. Miner 549,207 117, 549.118 | Water, method of and us for conve b | 
Gar fender, A. A. Williams °) MB41S | Muste leaf turner, F. Leeds...........0.c0cccc00ce000 i9,4|  R. Man sonesmann sth gate a rem TIME 0 249 BUY 
Car tender attachment, trolley, H. F. Risch : 40,256 Music leaf turner, L. H. Wood een 59. 7 | Water tube boiler, L. mS %. A. angi Belleville. . 447 
Car fender, street, C. A. Haliqvist _ 549.127 | Musical Instrument rim. C. W. Leaox.... A141 | Weather strip, Lepp & Seb peccewecsecccccencs - W488 
Car lighting. street, F. &. Kinsman : 54198 | Mustache adjuster, J. J - Met alium "ssc *t"** 40148 | Weight motor, J.G. Ball.........................0c0 549.425 T E LE fo tH ON ES 
Car raitw ay sleeping, Hi Pearson a tes : - oni Mutoscope. H. ‘ ale parceesesveeee seseees : bye woo — Sone mee a wheel. 
‘ar safety attachment, street ‘ ughes ailing machine ri a eel rhos, making, C. M. Moore ° 
Cars, brake for electric or other, E. 8 Amrock 549,08 Name plate and hat hook, combined, A. H. Furst Whip socket, P. Stookey ........... ‘ pany ure Tone Ww, cheap ~~ The difer- 
Carbon comract resistance switah. ¥.G.H. Meyer bis DOW ean in cinennsenssncenns 9.191 | Windmiil. i. BODOM aw eenss nue ease moet Se wong By! f+ 
ard case. hat bolder, ete.. for church pews, com- Net, fly, ‘Garbesi ° 9. indow, swinging, G. Lriam an i 
bined. N. P. Micketson ¥ 540.165 | Net frame, landing, ¢ . Keenan «+ ely am. 549 368 | Wire drawing ‘apparatus WwW. iH. ur guarantee instruments are hove Goon. 
Carpet atrete ber, an! shaker 3% be! Voigel Here Newspaper folding and — machine, L. om wee drawing machine, Ha es WESTERN TELEPHONE CONSTRUCTION CoO, 
“arpet stretober and tacker ‘ yale 445 Crowell oes 549,112 re netting machine. ‘onadn: lock 
Cartridge for exterminating animals, explosive, Nat lock, M. BEE ocenceoccocecacents 49,3933 | Wire picket crimper. JZ. w. Dwig « ou ock BS Catcaco. 
Sharp & Vance ; 549,297 | Nut lock. W. - Bode M9101 | Wire stretcher and tightener, armer 549,450 Largest Manufacturers ve af Telephones in the United States 
Quse See Toilet ¢ ense Type case as Gos lock, F. B. Stacey — - Wrapping aed folding mace, ©. 0 GO 660, 
lash register, A utterman . 540. Office indicator, ames. 9, 13) yrencb CC SPP ee 
Caster. bail, A. Graydon . 40287 | Organ, reed. R. J. Bennett . W054 Wrioger. See Mop wringer. HELLO, LO, CENTRAL! | ! 
Casting metal ornaments, mould for, RK. P. | Packing device for elevator pistons, L. B. 
Setriver ... 40331 Wright . . 40409 _- ‘ou_ase telephones? Lf so, we can 
Ceti case. W. EB. Williams 549,286 | Packing ring, aiston. A. A. Tripold.. 549,170 Ad raja what you —— Our specialty is Blake 
Chair fan attachment’, rocking, Bofinger & Tan- Pan lifter, C. mith 549,401 ransmitters. ‘There is a ~ best” in everythi 
 ‘nenbers 549.431, 549,432 ' Paper cones, mac bine for forming, . i. J. Bordman 549.474 DESIGNS. and gure are the best. We supply te somata 
‘ amp oe Fuk same — pen, Soeutale ‘ane W. Stewart . 449,165, > Bata atele amen OF ap os any of 0 name 
‘toca, alarm Lane 49.42 Penholder ergmann . ependib:bechbo eedeonte 549, . ah ing, O. ee ae ee 24.889 
Cloth cutting machine, F. H. Caldwell 549,476 | Pen, marking and shading, F’. G. Balawin.. . 549,008 | Bottle ~ 9 a B. ‘ Fy eoccqncccocsosbecese 24.362 ENIX aii | TELEPHONE 
Cloth eutt achine, J. Philippsohn 549.392 | Pencil, H. M. Kiretchjian 137 | Cake, ete., EB. Patst ceseges 24,965 berty 8t., New York. 
Cluteh, fri r. G. Lee . 0.454 Phase, apparatus for indicating difference of, Carpet. &. G. Sauer... «Rh BMS, 14,846 
Coat a Haster W Part 549,253 M. Von Dolivo-Dobrowolsky........... 549.449 | Carpet, H. Werner. ................-seenseeeseneesesees S47 NOW READY! 
Coffio rough box, BE. L. Snader 549.3% | Photograpbic priat mounter, T. Bevan - 49,490 | Chair rocker ti Bioren.. ere «+ 2361 
Colter, F ierhus . 49.172 | Photographic rol! holder, N. Crane 50 Bi, 549.232 | © bair spind! te, & c. c. Trapp a laine tas .. ME -_— 
Comb, L. A. Sbhaltz ‘ . baat 161 | Pile fabric, and manufacturing same, C. C. Risin” 49,372 | Display box, O. Selleck......... , -» M804 7, 
Commanion service, todividual, &. W. Ryan O28 | Pipe. See Smoking pipe. Display rack, KE. cs , ee o -eescces . M68 Seventeenth Edition of 
Coupling. See Car coupling. Sbaft coupling. : Pitch, method of and apparatus for treating min- Game board, I. W. Cummings.... 24,862 
Crate, poultry, J. H. Antrobus -. 0006 | eral. H. L. Sellers et al oe ee Key fastener and rine. .. M864 7 
Crusher, See Bose rusher , Planer wheels, clearer for corn, C. P. MeClana- 500 Lamp chimney, H. 8. Maitby........... - M868 E . 
Curling tron, G. L. Thompson . 549, than $02 secconocconcesoccesoses ha mp, j J . 2458 xX er me a cien 
Curlrng trons, electric beater for, G. D. Pogue 549,182 | Plaster, qngeee. G. J. Beabury........... oven 540,206 Lathe tog, H M. Dariing ° Py H4 l n 
Cut-out, are. C. D, Haskins... 49.28 | Plow, V. EB. ID. canccinanvenbeccecesecesocéccecses ce 549.215 | Monument, W. H. ak . 4366 
< utter Se Band emter. Feed or root cutter | Plow, dabine ovel, z. &. TEGCER. - - oe Napkin, Loring & Seaman.......... ... 24)848 
od outer Plow protector, Z. F. Joues.... 9. Necktie holder, C. A. Tucker............... : 54.863 
Cutter head, W. H. Holder . 49,361 | Pneumatic tool, J. Boyer.... 549,102 Tap camten. 4 oho” Tucker: Peng . 24.859 
Cutting machine for redactng various matters to Precious metals from their solutions, apparatus Thermometer case. J. D. Ward............... * 24,380 
fragments, potary ¢ Ball . Beast | for recovery of, Wiswall & Fra ‘s° 549,177 | Wall paper, C. Boos... ..........c.cecccceee 24,329 to pee 
Cytindricai lock, E Judd . 49,16 | Printing machine bed motion, ¢ yiinder, BP. , ‘orrance... a, 4850, 24 
Decerticating ramie, etc.. mathine for, A. D. Sheldon e ey ; 261, 549.283 | Weenmtens, 9.3.5 = ey ced h 24,851 
Estionne 549,116 | Printing oile loth, block Sor. 6. A. Chew............ 438 
Der oa, age electrical, fF. C. Priestly 0.44  Prioting press, w Seot peeeerece 250 
few Clare 49.347 | Printing presses, etc., ‘construction ‘of grippers 
Drangebt apparatus, induced, W. R. Roney 540,305 for, W. C. Wendte...........++++: " 549,283 TRADE MARKS. 
Drill. See Track drill . Printicrge presses, ete., gripper for, W. C. Wendte. 549,282 
Ory ne kiln . Ne we ° bigot Printing presses, etc., aripper mechanism for, W. omens Amwunition, cunpowder, and other explosives, 
flectrnic meter Oo Our femdte...... . 5 . . 
monn m tora, « we ing, W. B. Potter 549, rf Pulp moulding mac hine, F. -» 549,200 | } ~~ eenmemnpeng Sprengstot Act oie, 
Plectric switch, Sinith & Clough. = MEER | Pune, trage, Sam TOF o---econncnneree~--s-nnom SEM Bleycles, Gendron Trou Wheel Company nt 2: 
Riectrical distribution system, W. M. Fairfax 549.180 | Railway crossing gate, E. ig 49, | clocks, and ry spante, ov segneeess. watches. 
host — ~ Se Ga sae. ro a tad oe W. B. Doddridge.... ............. 549.1 | - . erect, & Myers & ¢ om- 
ectrolytic apparatas, T. Craney 0,188 | Railway swit E. Howe puilbacésmoageneuee 549,129 | po °eeseseotee poneeenoneeseseneesees * 
Miectromagnetic «witch. C. L. Penny 540.28 | Railway tie, R. A. ansaid sbdecnageaserocaseces S49, | Bicycles “a and their parts, Pope Bunetanarng 
see Dental enaine. Road engine. Rotary pogecees. See Speed recorder. 1.x oot | Bunting, a , H a Se ee ee ree oe 
teflector, incandescent lamp, C. ae GOR SEE | deeeeneedl dette. Siectcietheemes be enn =****eoes oseses . 
iter. aus, G. W. Roth ‘ ay 549,213 Reatater. Bee Cash. register. Fare resis ster. Ghanbing ana also relcbiinaot & Str: ‘cn ann 187 
indicators stop motion for steam exzulator. See Gas regulator. ermostatic “4 
Deechenee 549, a a pA eee of and material for, Jones 
ing machine, 8 8. Molyneux 540.144, 549,147 | Ring. See Packing rin Pr boy - A eesnennbnoone 
Envelope ar ‘ mivertising booklet, combined saan ae making ageine, <2 BR, PRs cococcesces -- 49,199 Cotton chestines Tine sbirtings, _~ AE Com 27,176 
posta Bear . 43,37 | Road engine, G SEs coccesoccecscccsece --» 49.1600 ‘ 
Excavating and carrying mechbaniem, dirt, A. madway. J. ‘0’ Donnell seedbutences.eceeeees «» 49.209 bt, 27,175 
“dams . 40,082; Roof collar. H. C. Folger. .............cccccccceceees - 549,352 Flour, wheat, R. Lindeke...............+...se+eese00s 27,188 
Byegiass holder for lathes. 8. B. Sanborn 49.306 | Rope buckle, C. W. Baker ae .. 49.006 Fieur, wheat, Mecke & Company. ...-.............. 14 
By ca lacee *, work holder for. J. ti. Gallup -- 40,354 | Rotary engine. EP. Reichhelm . ee Fergscss, 7 ranges, and stoves, fishin vousary xn sail 
yelet covering machine Hi .. MO ‘ ¢ ae ME . 
fare. toe wo | [itary Sorees, Jone icbolsoe.--. bm | Kaltted underwear, Spraaticla Wnititna Company FS | 
Fare register, A. Piatt 549,928 | Saddle. pack. A. A. Anderson soo neen 549,420 : om 
Faster te ‘lite 7. # Mattingly as wl ee pe croen and mixing machine. 6. Wiii, 549176 tase couetinate, Georgia Milis and Elevator Com- some 
aucet | arnes HOG sew, buck ( wenson... ‘ ese .167 et A RA, ay acacia at tate * oan 
Feed bar veutitater, J. 1. Ht fan ae oe ee oe See Pa gg a a ay ug 1 PERE REVISED AND ENLARGED 
phar Vere! late orgt 540475 screen. Sand screen. = ‘ < . of 
or root cutter and corn sbellier,J. P. Nic Scree ‘ 5 DADDY « «oon anes eee scensseessaseessesssssseens rence »182 . 
nee es atler a a8 r cko- sasn peveoeinn Gaveee Ses See, Peatepen & Carmoty com Remedies for certain named diseases, ¥. W. 120 Pages and 110 Superb Cuts added, 
ee 68M Sanne Sewing machine, @. H. Colley... -......... 549.14, 540 185 Re aoa ‘foe’ rhoumntion. neuraigia, ete., PJ. ome 
ence machine. wire, KB. 8 orwar M8, 8 , me ° —— man, 
Fender. see Car fender ma Sowlns mecbine, “aaa epening auide, J. H. _ POUQMIOR «so... vans ne eeeserenecer neers are nr — Sa = o er LF. 
Fifth wheels, manufacturing vehicle, F. EB. Wil- Pool ; Snuff, American Tobacco © ompany ee +. 27,180 iy tog Ei nD acience. 
ox . MOAM | Sewing machine, shoe, F. A. Mills ;  Saaoe Sauff, Stewart Ralph Sout Company... eceeee O18 oat S the Sclantian Ge oof the ¥ the - edition willbe = 
Finger shield, M. A. Connelly 549.229 Sewing machine sbuttle, it Ree Rarenen 549” a ge and braces, Silvermann & Company... 27.171 optical ilusion tape the a Se oder 
; carm. box magasine, J. M. Browning - ees gewing machines, rotary take-up for, J. Tripp.... 549,171) ** pte ribbons and piece velvets, Meyer & Dickin- 2.103 | with other new and interesting Optical sal Thusions, the the 
oh clamp, G. Sumith ; wirg machines, welt beveling attachment for f Miogtccensensecenqemsages sesadoepeesongemnguarey ao Optical syoseeen of Opaque Object 
shing line e thor " P 8. hew experiments 
Fishing ud t eo eves . ian on ane, J. p- Hadaway — - DAD, T2A, 549,125 | —++ - — | in Projecticn, Lridescent some points in Photo- 
Phan aten banhes a Urabbag ‘ - aft coupling, flexible, annesmann .. HOM y. pp ee H C Cane Ca 
Pree SENT eee oy Eats | Seatt ules ecerene een nan: GRASS aaty Pacem Sa SEO gemma etoeimentiem one Goperins ot | Segiee ct ap peran, ra oth loom tenl Ore Fas. 
na tan sy mbur o¢ oe “ . 149. any patent in the fo y ist omy it in y t 
~ — c. t. inate .. pons on . 42 Spareener, knife @ agseeere, BE. L. ¢ ‘heffin. " a | —_ =~ - Sd ‘furnish hed f rom this othes tor see aides, Stody of the Btate aman pany be} 
- ee Ulase Wo urn. ' eaf carrier, L. W. Ellis exes 49,114 cents. In ordering please state the name mat v terest - 
Furnace are 2, steam botler, L. M. G.Delaanay- omen Snoct fcgting eaenian, L. C. Crowell: - 40011 | 2 the patent desired, and remit to Mean & Con ae vine Fenders ee —— 
vite Ship, 8. Katzin... eeccese 549,319 | Broadway, New York. 782 fin bstan' 
Game apperatos, C. H. Hensicker 500.198 Sifter, ash. &. D. Horton......... ....<<ceccscees 549.238 | bound. -s cata, ae mally end deactifaliy 
a8 apparatus, water.G. J. Roberts 549, 158 =e wx street car. W. H. Swift ’ 49400 Canadian . at Price > =. ty — tial meena, Ee- 
at a. be : nh patents may now be obtained by the in- @ 
- i me ending machine, cota controlled, giass, C. T. Stage. 49,597 | ventors for any of the inventions named in the fore- Ne ee 
ber . . 
Gas regulator Ft. Vail Sahat Sy ering and lofer ings": | ima ine, provided they are berg, litle wore, Foe falil og, AUN & CO... Publishers. 
janes and flames, coucteracting. deflect > transm’ ; mestructi address Mann a 
@etridbutung, F. B. Gateke nen ome ond - HO 3 k, treating meee poe C. © bedi peosecccedse ; anton | | York. Otbar tevclgn panouse tay 2 gi Brosdwas:” 7s nny Spbanwat: naw —= 
. . 
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Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St.. Philadelphia, Pa.. U.S.A. 
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ence applied to the A 


to any one in any part Ara sent free an 
address. 
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66 B A B VY 1—~) 
SEWING MACHINE. 


A Child can Operate it. ... 


The “BABY” is a putes Wate little 
Sewing ene, we 
warranted to 


. Greenhill 4 
Dearborn 8t., 










with a sample of its sewing, 
sent with our ot 
6,000 Tricks and Noveltics, 
upon application. Fastened by a furnished with 
each machine, but not shown in cut. 


PECK & SNYDER, 132 Nassau St.. 


Are You Scribbling Yet? 


DON'T ! cnc knows you can eet 


NEW MODEL No. 2 IMPROVED 


American$ 7 ypewriter 


A Standard Made Machine that will do unexcelled 
work rapidly and easily. good copies can be made in 
2 minutes with ay — the duplicator—$10 complete. 

a fF er written with it, address 
AMERICAN TYPEWRITER CO., 267 Broadway, New York 


$26.50. An 8 Light 16 C.P. 110 Volt Dynamo 


Not a toy, but a high grade, 
tial ey which 
do all we 


New York. 











C2" Send aie circular No. %. 
ROTH BROS. & CO., 


30 te 34 Market St., 
Uhicage, I1., U.S.A. 


THEIR CONSTRUCTION 


and M ment. With working drawings, details, and 
directions im full. Four engravings, showme mode of 
construction. Views of the two fastest ice-sai\ing boats 
used on the Hudson river in winter. By H. A. Horsfall, 

M.E. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of | of ice-boats. Price 10 cents. 


EF pse——= 
\.cam Separators 


are Closest Skimmers, Most Durable, 
Easiest Running, and far the Simplest 
Hand or Power Se tor on the 
market. gents Wanted. 
C. L. CHAPMAN SEPARATOR WORKS, 

LITTLE FALLS,.N. ¥. N. Y¥. 


a Valuable Book 








ICE-BOATS- 











12,500 Receipts. 708 Pages. Price $5. 
Bound in Sheep, $6. eet $6.50. 
sate splendid pH 
p— | ost useful Receipts and Re 


ent hy I ae arian 


with many v: the past arty year a 


Over Mtoe mong pape 
here ; y 
It is b 


being 
volume of the kind ever p 
ten ne rere may be regarded as e product of the stud- 
es and ence rm te ablest chemists and 
of the world; the information given 
deing of t highest vaiue. arranged and condensed in 
concise form convenient for ready use. 
:‘— wer SS eee ae that can be thought of. relating 


vo form various manufacturing inaus- 
tries, will j2-3- be found answered. 


Instructions ‘or working many different processes in 
the arts are given. 


compilation of 
in the Notes 
in the i 


nope: the pe public. 


Those who eae engeeré ie 
pee, will find in is book much that of pF 
[tite pees rye 
emplopureel, eten 1 e4 Ve oF 
ple articles, will find in it bundreds of most excellent | 
suggestions. 


S32” Send for Descriptive Circular. 
MUNN & CO., Publishers, 





GLOSSY or MATT. 


peveires OS agdy 
for bot or damp climates. 
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